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2 Lu^liill 3 


^ \j^j _f i-mIiUI u>^I >H —“ 


^\£jt <>* 

2LJoIS ^Vl 3Ui^' 1^ ^ 

^_yju.i,la,M t^LiuuVI 4jjJeu i^yA (J^ 

JaV Ci_^jS ((Natural selection) 
, Jj^iolll L^Jb. I5j-fl 

aj^Jj Ij^tj L*jl J ^ (O—*-ul 


LoA I t^4 <« 1 4^4J cJ^-S 

^1 LdSj (jb J"j *^:i>^b 


. ^jjijblll ^jujiJt Jajduj 




*33j-yi(? JjLj* Jifl jJjLAj 
'4 JjL-^ ^ 3j>_lll 


^jLl^ LuOJ? 


Hu-dl tTilJU 


ij[^—3K MiU (j}>> 
rntijuoT ^jVI J-«stj Jl*^ 
^ a IL^Lu^l S ^ 

UUjI (J—«3t cr^l ** U 
ZLLqI^ IauiIj 

ILkuWl J—jlii>J 3—S5 j-aj 
I ftlVitl 3 jL^ ^ 

«jJdJf I(J>- (^1 







^4a 1I Ij^j (1734 ^UJI IjlJjjSI— ui! ^JA ^^^1 (JjlJ 

^ •• 

(CjLjL^ Jj ^ Uu (Luf 5Uj ^ oi^ cW jJjL^ 

b>r6j {jjl>. djL^L 1756 ^LjJI ^ ^^\ J^Ls^VL JtsIL J— 

JiAj (jl (JjI— uJ) AjjJu oJuil LMa *4-1^ 3 , .-^1 

i-1^L_UL« ^ - Lti jf 4^1^ cJuUoj jlJI 

• UajLcia J—Jjlajl cr^jVi S^kiJI ^tjj^ ‘-^ ^ >1 

1766 j^Lx}! f^^jLiJij\j I ^ I <4^jt (2>^ ^ (j^j 

<LLa^| *4^1 3J>L^( a^Lua iliAu-y aJUl Ojl.>^t c>^ 

^ 

^Ut <_>aiLlJI ^ iJUl (jjJ_<5J| Jj^_*JLl 5-fl^j 4jt^ 

c>^ Jjj— 1-^ ^Lll (jjj —iSill Jjj—tm (jt (lUi - I jj.^iju 

(J^k^SU JjUx 

-■‘iSL^ &i> " u4 <>> tjJi (J*J 

1767 ^L*JI (_yAj • ^JLo—i!u L^Lvlj"'vLt ■ •■Vi ... 

* iPb^l <j—® (j—4 3ba t5jl—4J jrjtP 

L? OAj Lu^ (jJ^T J^3JjL_Ai (jjlJ ^) 1769 .UJl ^ 4-J 

J*!^ >0^^ ‘ 1778 ^UJI J^Lbjj . |<JLl1 

(SjL^I 4 Mrt.dt 4 JUI (jjJjSJl VjJu-i^ UajLuaj (jjLhfb UJ^ 

jJI Ll^JfcU 4. y j" 1 J .(jLj^ —Uijjj 4^JJLI 4JM(^1 3^Lua 3 IjA ... 

^1 ) J M S I l^VI <-^j^ ^.Luf fjA (jrtj—(jijjjjJt jLtis OjL>:?W J>^=*_ 

jt 4iLi (j^ 6^ 4,uiail —cujjJJl Jjk««Vl 5 Ji£.1_UW» 

JUl (>a >(jLk Ija^ (iUiJ jrt^LLj^i 3jl— ui^ 

^L*JI 4 Sft> . Lq 1 JUk < .ftList^ <LI 4jJL<k 

Cr^* ^'**’'*” ci^ *ajSim iUiLu A A j a 

t5j_i4iJ! C**^ y) ^tilt U|>L^i:U^ . 4 , 

j5UU j^VI a^jLus a£.ljiJ LSSj aSMt ijU*!) oA>L£Jll <(5j^| 

i^jJl jiL>JI ^ loA ol^j .4jU.jJ *jisljj L-^ lii <jsVt (.,j.^lj.juj| a.^.u. (jIj^jVi) 

fJj.jji*iJi ^Vlj aj^i cjU^i ^ ,*—ek ijSiUi 4jj^i a-jtijij ju^i ^ ia t 
•>4aj — 1 ^ (jLt Ji-aasj («J ,jj Jj ol j <LJLa Sj_JLv JljfcjJI 1^1^ J_u 

6jl>>^ 45*^1 
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J*»il i»jL£,l^(>iolji_«i1782 
5 1 (J-^^ I JLxbj^—i-ut (JljLi^UaA^ ‘ ** 

U-4—*-ij) jjL^j\:aj^ t^b 

(Jjfi (3 ^ UoIaj <lIjI cr^i .(<_>«>ijt 

^1 JiUa ot 

. 1787 ^LaJI 

1791 ^L*Jt SjusL^I ^ ojUl (J*^ (*^3 

4_i».l^ 3JU.J tdJ j ^ Lcj iSjujLfi. jLliduL i»l^j (u'^ t>*0-^ 

^Lijt jlj 11792 ^L^l J& Ljjjijt 9\mL L_^>U- c^Uo 

1794 ^LlH (jA (^j L>^b 

i^jjiia ^LstA (JSLI 5jUA/a 4_S^Lt 3JLajJI fiJJb Jj-WJ 

^ Jjfcj i 1796 jjUj oyi\ u^ Lr^i <j»—<-«LuiVl OJM Cxllo (jjii 

Ji\ {^\ 2b.btJ JaJ jljL^ (>- (I^u-^JIj 

JZiilj .du.^i*. 01:^14 -l^5?Lj ^Jl^j AajJ • SUUJ.1 4_^jU^ 

tU^ ijX<,i.i4 (JuJjjSLui! (>1 1 jie^ ^ (Jifj ^j-uJ_-4iijij^^ L)^i 

J\ (> 41L_^ jJjL_<!;u J^t ^ J^J 

iZjuusjjA ^ (J^jl 4 <La Aj Ll^ tj[>xt:L_«il *1^ S ^l,>il^l 

djU-«it <ij ijJjl—<S:<3 LMi liJLlAj .(jjl^bjl—u< ^ A^ 

_<J* q£: VLoj ^1^1 3j I <|V| (^a 1 (jl^ 3}) 4jj» J 

^•: a 1 ; .^11 ^:iJI 

4j;^j .2LiL>Jll SLwjjdl <> 4jl*" jjbj Lwjj otj.. .4 . » Jlj cjL^I ^^Iaj 

4jusa j**. . ..^ a t 1 a ^LaLc 4 —ljijJLa 1810 

1813 ^UJt 3^jjJLI 

*4jjt 4, 1 j a IISj ;-il4A£.| ^ 

4* 

4_JLxb4j5jf 1815 |aL_aJl ^ jbi 

*(U U^J 45^(^1 5J—9l 

.4J (^JU (JIJJ Ijutij^l 45>L»? l^jlj {♦) 
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JstlJlj J 816 ^4^1 sjl^l JUUJ 

.(iiKiJlj) li^ 

cj|i 9jJ^l CjLc .^^1 (>• 4343 ^Lusj 

J»3J A^^\ 

, ^ ^ SjA^ a— uijLuA '^1 ^-JUa3 V 4,, .< t i..j^ 2jl JL:j. L^I«3_uiI 

UUIaI ^ojIj CjL^I^I ^ ^ 2 uSjI- ^ 4 ^ 

(jlji*j (jt 

<1817 ^UJI ^iiay« Uij 1816 jkLfcJI J^ljf ^Js Loj <«t^jJjj:>J| ^1 J>.jjaB 

(>« jUal lj^J‘Ui 2 LA jl^l jLuajt(;;^(jl£ Jjj^>b jfc3jt;jdlj 

J^ljl^ OjjLa JUfi-t Ji 9 ^^ S-*^ 

(>y ‘ 4-L L*L. liit^ 5-»j (jl L_^>L>. ^ ^jju Jjt 

1784) U^-X5j (jJjJllll (>£. olj-i:3lj6X 4julia 

jj^jj <1817 < |«-u<jj# J>L> ,ii<? ajL»Lx ^ (1856 - 

- 1764) —LM ^LJj 4 aI? jJl JjIjJI J—«jl}| J5l>. 4 „,,aUl»l ffjJJi—J 

juM^ L>^Liil j^ljt CiljjLdU l^Lui^ t. j^i^u< <(1839 

oU^ ^ J 4 J 1 II |:jla JaAflj <>, ^.i miLJI 

Lr^ J—U»^4^ Oljj(_^i>.9) (jya SjUj—L uVI b'J^J ‘ Ijul^l 

* «» 

6 b Uih Uib t>j^l Lh\'M ...:t t 

>P^ (^jJI « *ija M« j . 4 fllU 4 ^Ju oLSulaJt JjJLSbUJ 2Llj_u<j liJI jGSj 
6 ^ 4lojL>. Jjl jfcj—a ^ <«4 j3-iL^VI t_jf» 

ckuiiJI Jic. Ijjb .1815^LfcJI <I^^IL^| 

4x<tij Jl!uf 4 J cM-aj 6^ 4j.4ijLtl 4 jjL4 

<1816^Uil ^ b^jjl t-illka _ .^<“... 1 s*;*.. 

<tj5?1 La4jMIftJ U «. <rtjt 3>ilJj (jl 

4A>.f jlj ^jL>JI 4l^j a j (jb4 4« 4L^| ^MiAaLjba 

•JLusj ^Lo^tj ^Lbj 3 jLo>JI <**i 1 i jC ...ht | 

cuijj - (JUajf (j|i^ <^bljD (*4^ t>4i oijJ1 5JiLJI ^jIluA ,>4 ^ (*) 

•Lp-^3i^L j»UiAl 4^ fjij t^jji <uLij |iUJ) 1814 j»UJi 
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Uaj ^UIaI <^LZi ^j^ 

(J^ (jt JL^ j I 4 Zuji1jJ 4 it M t j t JJfe (jLj I ti f 

* diljjusl^JL ^L4lLLdiiVI 4~i iht^.a ^IjuaVlj t 

Ly~~^ f L»-)t «jLd-_idut qA 

jubLuiXL) ^LLa^ I/ia ^Ld C m‘<j ]^ Ii 1 iI i ^ S < . ii M .<u<t (3^ 

L^jla^ * L&j 11S18 t rtj < jfi> • 4 ij » '‘»1 l 

cjI^j . bjUi^ AlStij iL>*j (jJl <J*P jJj'—^ 

(J^din dcs Plantes) «cj13L^I 4^jl^» jJu^VI jJjLiil 

^La^I ^ilil Mf. liJllib JUblu^3 (^3 ^(j^i ( j A M l 1 La^) 

U^j) icjjXI <-4j^l *CjLj!>^V| J JJ^ J^ 

t^A Lc 4 tl^ll^l 4 gj CaLquC^^ «^l^IjliBj tj l | 

^J^Llaj Aj^LLoIlljjI i i^lAJXuiV 4 4jtnf 4 ji^^ 

il819 ^LtJI Jlo (jXft 

L! ^) u*-^ <jr^ 

** * 

OL? g^ij ;j! 4 ji— i-u_j 4 jjJ Ci^jJI ciJJis 

0 L 4 L 4 IL 6 I 1^ — L^Ij 4JLd^l 

Ajt J[^t ^1 j^ — jGSVI (jj>ld —1^ 5j l\i> h l t 4jj— iLSJl 

t2L9e.xIdtj CjJU Jolod^l lIUj ^^juiuj ^ j n * 

CjULsbILa^U I jI JUlIlaiI 4p4^!jiJJI Lo^l-^ ^^Luu (jl^ 


^Iju^ ^VTj jLuwyL 4ijUaj Cjfju jI i^UUI 

4^1 4 I ":r iiTtS 1 ^il4 I 

lP® u^ JjJ ‘(ctpju^j a\i?L« 

M «• 

^Uil Lq^ t4jJt^ 4^( (j^ L>^ * 1820 

«» q* 

A^llUdUJ ^ ' j ^ ^piAJtil ^ II i iijj {jt 4 j^JL 3 ^t-UdUJ M i l l 

I 4» «fr 

* 4 ^SjA.tti ^Jju^LaIU Ijjj LaIjjjI 

JJjL—uij f L-u!uj 3 jIj| 4-ji (3^3 lS[>^ 4_1S^ ^jI 

* L^aVT (>4 L-liieJj ^LJi^ j>iVt O^ J^' J—iP 
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(•uifejy 


(Jloj • n.Ltftj L^Ufj * 1 (^1 t,,4i 

^bl {jt 5^ , , 7 t i] ljuj iQaiI&_ULC 

4jLuiIjJ udJL^JI C<S5'v fijjt |»Lq.%lLuiVlj 43>.|jJ| 

1821 ^LaJI luuj^ 11 *^jT 4 __)JjLc 4j uc t4^^LaJI 

(>* <^J Cr^ ‘(^J^ *^J—f ^ 



1790^ (JxiLa < " « t I I j> A ht j a 4 <oji > titl 4~ 10^Jba 

M 

4XJj) I^La L>.|>>* J^L# (jl^j t(j Xjn »Ljt ‘O"^ (jr^ (1825 

.j^ji^LbjLlI (ji^jOi. fjjt Sjjjlc. LULwt t ^A"<l (^jJI jAj i(|ji.^ j h< 

< cAvi (>—* (jr^ CT^li Cr^l lW^ 

4^j 4-U ; A CjM^i—<jijo <1>^ * 1821 ^LjlII j ‘'\ ‘ “* ^ 

<-ii5jJj »4! <rt~< (<11 LajLI^I 4Jt^U ^ ^ iijL3*j (jlj Jj V (jl ^ *» * 

—u»lj .4J 4 3LaL»JLI IsL^I jjSLaaJI 1822 aLjJI JjLilL 

*• ' *• 

‘ dj—^ o—^ d*5tJ1 SL^ 

4t 

*^JlbLa JjJ.^1 4 4 j^Lui1^^j 4jbjL9b^ 

^jkss '.>^y (> er^ J^—^ C*5t*:sjj 

m 

“ 'j “ I f^bli J <>>rt> di_lij 

i<^J t(LuU^ 41 laII CjIj ^ ...Stl ^IjCLqV ^LIsjL;^ 


ol^Li^jb l^^dJI L^ C<JJL > . Cj^ rT*ir 111 ^1 JUu JiJ'^ <^tt i"il rt it^ ^1 
(jl^ La Oa^j (.4^^ ( ^ 1 JA (jt (j| 1—jt.juio IjbJ •4_J^^ 

^Jea— Lu ^^Ja ^^jUS jjM (jLiJ^ 4jt LbjuoIj 

(^jJlj lajLuJt (^IjJI <5jusLlJI (JjjIa Sjjj-oj jjj9 (jSUj • JjVj 

((1857 - 1787) jo^j^ ^Uj Jl!uf ^y^ ^Uc. 4-aAjj 

j!j i JjoVI 4 flJ fr oLIjJcLual iJjLdJ OJjL>. oljjijJl tiUj J 


IIa Juloa^y 5^1^ jJoiA (_ylfi, tjVl L^J Ij.^ ^^JJ CjLAaaJI 

^j-ulUJI oLLj-uA ^IUa 

joltj 4j| LiAjt *(JJjIa jlS^L tjijLLa Jb:jV jl^ 4jt fjjt (^j4t 

• jl^Vl (>C. CjLIj^ (>a j ^\ 
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t ^ 4 j 1 t«ljj tjiiaf. (J^ —tbij 

4* 

3LaL>Jlt 4t2^ Lilij JUu < 1822 Lr^ aLs! Lt^tJua 

4* •« ' 

jaLtll 4JiSJ j_3bj ^3'TF^J U^j) ^L>Jll ^l—A? 

iju^^ SjJLI 0 jub SjJl ^jdUj^L ^ 1823 

S^^-uL^I 4^jlSiJI 4^Ly.injl 3 oiljJU IjIka IuL»>Lj i^JlII 

M ^ 

Sjlj| (.9—^ cdjl M> (Jj i^^^^Cstastrophist 4uu^jhi\ 

«illj <Aajj ^jja (fl t j JUU ^ L^ (J«4^ ^ —:P> 

a! t 4 A»-jJI dJL-it 3^ “ rt I 

- ol^jUJI cj|^pdL^t»JLI jujutil ^4^1 i4«t 4JULJI 

_LoJj^l ^LJUJI (j^ ^ 4^1 ^^ty\ ^.iUAia — oLjL^I 4rtj. 

JL^ i 1823 aLaJI Cifa4J 4l'>-jJ| ^JL^ 4j4l»ti 4^iy4^V| 

■ 44 m 

L^ JM (.3—3)1 <yj^l SjJLl L^V *L:aj! 4_iit£jlj AuAufcf Jlilj C-—jl^ 
** 

(J.4^0 4^Lm 4,<^iaii4> 4mA nt ^j|^-iLMyt SLl^JI 

(^ (^l^ ^^\ (jjJJ (j—A aj U .1 J A 4ILu w ^pJI *(( Jjjj)) 

«• aa *• 

^JU^ *4^1 J.4 6^* jLtoZul 4^1 uu 6^ 

^JL>-| ' 'J4-^^jjeSu 

4jt-u« ^liobd cHiVl ^ < M < t Ml J11 

Iju (^jJI ^\jti\ tl825 ^L^jlII 1* *j 

^ ^1^ A ^ / Af**. atU , LLlII ^L>JLI ^L4? SLeL^Jll 4i^ 4J!iL^ ^^jLoj 

Uj.ii^j 4 lL« J t L^ i^ M<J jl Quartlerly Review >,..,.jAj 

•M 

(j^ O^JU^J ^jVLoa 3jIuSu ^ uU (J^ 

ajI ‘ u<^ C7 ^ Sjujlk 3jlaL^ a^I^L (J!u (^ <AxaIc. L-uLl^j 

LlutdJ (P[pjlj^ (jl 1 <^jt (iJUj (j^ (J i^aI jJb La (JxIj A^j^ ^Iauj 

cr^ ck}^ (JLa£>! JuLc (jl ^JlILj ^JLwj . AjLaL^^I (JjLa^ ^1-^ CjI^ISLa aJ 
Cjlrtrt <1 1j| La Uuldlj \ jj^ (ji^ 3LaL>Jll JL^ 

4_unll (jt SjA^oJ-tj 4luSLa 4 jL(^1 Lojc^ (^V 4JC4XI 

£>! _d c-AAjLa yt jf iCd.tcistxophisni (411) 

a[^j{j.^Jll] ji_^laall oijl0*1 ^TTj'il V 
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(^1 (j! jUfil ^Ll (3^ o^j C^ (_yiU) J^L2 j—M lVI 

* ** 

OjIpBIj «VI \jJb (jV Lqjj cAjIc^ 

4jl_£^tj J jL^t Cx^L ^ ^nt cjjfcjw q\j ' 

JL^ <>j,iAjja (.1 a, I «SjijJu^ l^LdT 4J La n'**M 

^ < S i ^ ^j-4j Lj:^jJj-i>Jl c^llilf lJuIIj 1827 ^1—fcJI ^Jiop^a J>—^ 

4 J ot j^j IjiSjb^ * 4 aI i^ig jL^oV ^.iA^^Ltl djLLI 

tjLA 4 I ^juu cjliiSlil i,.i>,.«Jtj 

* 1828 ^LjlII 4 J 4 4 j,^LujSLmiI Ajjl^ ^^^jmiuaJ ^1 

i^bAi ki}3^ ^ 

4 gjI^ftTI 4 ^La^iSu^VI 4ldi^jJ1 ^IjU^f i ..Vt 4.1dk^1 

Ijljj *^3j 1 tttW CiLiLull 3,„,,fauljjJ i^\^ (1)3^ ^Liijd 

4!nj Mil 3 Ll>J 1 J(3^T oljJd Cil^jt^ti (jl Lsbjulatj 

tjljLdl^ 1828 ^La (J:i^ j>^L.4*ij .(^jLst^l c^jldJl J 34 I 0 QJ» 

(jj ■ „i 11 jMtjjja (.d^^jjij ^ ju:.f iVjl (j-u^Lj 

uUii juu Laja (jUjVl j^L—uij *(1871 — 1792) 

*lrt 4 ujIiXI ^ •»; Jilt I Sl jLsbOJ |«J ) tr> I iij d St^T a 

t"*i * ...Sti 3tjUit (Ja: _Mij iL^LLuj 

(jl^ (JJ( i li J MiJjJjq ^Vc, ^.±j^ii l it - ua * ^UAJJuL^^ ljbL3!lll 

cr^l J*!^ U^i *J-^W <>* {"^-^JU ^:'* J 

* L^\ S-J-mJILj JjV^IJ Jol—ijU ^J-« 

j^Ltduil 1 i^> ^Lj 4jkju0f La 4 u^L9kj / JUbLiL a 

•* a* 

^J\£. <ju«^j 4 „lr taj L^Ijm (JLII oijl^ttl *‘t *- 

•* Tl* 

4^tJL^t ^ ■ij.tfljJllt ^JLjvj * 1JL:^ 4_L^Jd 4^jJL4j ^J_a 

^JLk^ (^-^m (J^jJI Cfa^jL^ ckf:!^ 

*» w «* «• V «i^ 

(jL*^ 33^^ u^ ^Luj jubLfuj L^Lua jjL> 

u^* A**.f L^ ^ jLdj 3 ? ^ Ji^ 700 11 ro Caa^jI 

J^? ^^3 L,^tj3 oLoJ^jG L^Loolo 
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«k 

oljL—p cjL^jj Oy^ 

LaL^J ^li>JLI ^ ^ ^.Aold 

m4i»|^ iLajLfl ^jJl^_Ui£r (pj^ ^ l< <t I i4Jl^tj^ 

^ ^ 3^^ J-^J 4.^4^4J>J1 c\[ 

4.1rtfcll^4 4. ^4^43Jt 

tuff Or^ jJLjjki^ jT u-djjJI ^4 Mitt Jaj^t <^M -aLaj 

^ . xiil jJI ^jt V| Uf Mij V 4 >jtjj (peperino 

(^jj (jr^ iilJj^ liXA ^LoJldJl 

^l^kA i (JiJt_uiJ 4jJLcld ^JjatjJiJ 

« 

LaJJL£. ^4^4^bll t*tt t1 OjJL>> JU V 4j? I 

* JU£: ^ (JJJUuU 

^L^jl < trt ((_^^LuiJ Ix^ (jVl ix^ ^et I M ^Iaj 

f4x>Ji Cjld^Jj ^yi 3j^1^1 BjJLI 

(^jJl (jLftj^t o—;jx i j.6 (jI 

3 A A. tit tjxLa IjJl>> (J^ ujb:^ J *‘^ Lx ^ <G j iJiaA jJ 4 jt| J„h, ,<hI 

J^j) b^ CT^I .l^jx1*1L1 *Ix1a (># J^ ^J_j 

4iL>J^ b^ W^l g;^lj—it L^j! JLJ V 

Q^j L^ii SLpiJl (jf ju V liUj^ .tdliA L^ (U,j'»i*i sLpJI (_flj[^^ ^ — a 

■^‘ * I 1 .X 4 Ll^j^ S^xirctl 4x^1 MiX I j (JM. 

. (.£li j <1 jJL'v (—tu^ 4 j? J^ t4j^jJj)j,'^tl 


\u 


jLi^l Lx^ iJijjLj (1)*“^ C7~~^i (J^ * 1S29 j,,,^..M« (J^iSfc.>j 

4^1j^ CiJicL ■ i 11 udijj (3 jl^ 1 (j^ 

«• 

Juu ^ itnl ^Jil^ ^1 * £<Lu^Lait 


<^L(£ ^;)^ (^LuiVl (4t) 
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Jjj JL«ma1j . AjLJ^ jL_^l (jM ^1 * O^ **— 

A ...Aj jJlaIL Jb4JC,i 1 <11^a t4 4^udL»Jf 4ll—u1(.7^ Ij— 

Cj^ 1jj I t2L^jjjVl Sjl—all frLsfcjf < JUr-t 

I(>« Jl>-V j . uiuj ^ 4LaL_ii 4^ 4 jjJ 

SjUI >jl2J j^U CT^ C^JJ 

1 *• *• 

4jk^j oju (^;b^ 4jl:i^ L7^ lW v^'iJ ‘Ji4 ^ T" ^ ^ ^ 

1830^^jj ((Li^jJjj-^1 ^jl^)> ^J-A (Jj^^ j-l^J.1 jt4 1jlnt i 
«» 

cjbSU ^tjLLa t_^JLus IjlaI^. (jlj-—LtJl I jjl 

Ijjji U.l~ ■ ' U XI J—a».j.(«l 

>iLJI yli .^JUI C)!—J*!* cw 

*■ 't* « * 

^j| * (j^ljVl cdij j^LJl Ld^j StU^ 4^4Lft^ uJilJJkl ^1^1 

(jjj *LJLa Vy.3j—*-ul \j\^C 4J JiS' 4jLi^ 4 j 1^ ^LftJl 

aJLtJL>» 4^1jLb4 4 MttfljJLt *4^1-4 tJljl —jt 

jJL^l 2 LujIjjJI djut juuj .tfjJll ^jjfc C7^ L«-l-<jil 

4jli ‘1832 jjLli (^((^jL^)) tjl:^ (j__A 

,(Jj^l jJL^I 4j| (Jj t< Urt4 

Juu jdjeJll jjJLus jb-tj <_*JJJ|J1 < U<i4 (Jj**!! 

mk •* * 

( 1 i-a-j tj i-a-tt Llu*^^ 3“*^ o t 1^11 1 * 1831 ^bJt ij. (35^1 

SjisjLJLi (J"J Cy^ ^ Cjl^) 3*^ tu n (_3s 3iil Lr*^J 

4j1jI (jl-^^ < 31 ® (3“^ 4 t ( I j <C JI (^yLiAj9 3^ C>* 

3JuJL^ ^^Ju bti^ b.b^ C rj ,t T l j-uaLam jj-a ^ 4 ^ 4 -u 

1833 ^Ijtlt _b 3bj_ tul 4jt Jl^ L^ < >> a j J J) «>>'Wr ,> »1, < «<1 1 ^- 9 —to 

du _uijLpa ^ 4j! {yc. >Lua4 tL aJjwj 

. 4ii^j >trtriiiii 3b^b Oj-^ Cy^ 4jutij i- tjti ij Oj^ ^L^il 

3jL£.LuiJII (j-a C?^) L? 4 ** ! u i ja a c-«.<.o ^ . J 3j^ 

,(il5LJl 5 jlH (> (^1 SjjJLaJLl 

ZLljlauu ^Ltaj i^loSlU jJI (jljiail tJjjill (^tj-aJ) (♦) 

ajjJjttj jU£.Ld uLuji? SjLuiVIj ijjjLtoJI i » CjfjJo j^jJt CiljjidJt ^ ‘ n < <<a~ ( T 

. Ll^ (^LIj ijIjSJI ij:>u5.j i;^ <AA VL^ ^jj I .«0^l 
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* jImJI 


4.11 jKV i (JjjJ 1 1831 ^LlII j| .4aliLui (^j^t 4J Cjj.^j 

‘(1864 - 1786)^j^‘jjLijJ (<uJl^ aij| (JjLj 

* m m 

lioLjj 1'^ (^J^l 1 1 4jL4L«lLi^l 

(jl jaj (1832 ^LlH (jUjVI »3Jjl.Mil cjKJj 1 ^ M^i _ui 

Cr^l cy^..P--^l 460 ^ JjJ ^pJI ^Ui oL ^Ij 

" *fc * 

120 (3^ l^l^l ^ tit ilLj I 4 C^f 1 i4ilij t^jLuJl 300 

•• ** •« ^, 

— c. *4K I ZlA Jjuaij (jL>.jL>J^ _“1 

^cUJt ^JJ Lh* er^ i^IjSJI ^j-a jljJaL Jbljjll 

C?^ 4j jllui^l dJJJLJ jL^lj t(VLALI L:^ 

^L^j ^ i| »4i <f l jM i ! i tdliA |4J .|«4« iJ^-i jJu^a^ (ijbSLJI fj£^ ^'* -^‘j 

(jJjjj ‘^LLaj>j m 3—>“ 6^ a>^ (ju-aj i 1830 

0jjJi aXA CxjI£j . jUj^l ^^LloL 4X4jS1>- OJL^ju (^jJI m 3^ 3t^l...tl 

ip^ JU*J1 (3m<J * ^JOJ^ >lauislj 

^ ' •• 

(J^>^1 «.<.! oij ^UbjMS t .JL. A tijIjLa^tj 1830 ^LjlII 

(SjjaII SjijUl 4—o> ^ mV5/1 aIjlsbj ljjV ajwL^ 

*(jLAiSfl 4JijL4 (JIjjV 4j—uajj^aJI Sjj!iJl 4jt _ c. 

Cj^\£ ^^lll 4-0^ <jr^f q] 

OliLi..ljtl ^ _ Ui\^ ^ 1 t>S t 

4jJaAj lLLIjJ fVJI (jSDj ^ .i.lAtl 

4^1 J CjK,i 1 t t ( j^L^u jLcixd iCxAjudjt 4^1 Jll!L_uI 


4^^^' 1 f I Lj L^ ' * I 

O^ j^\mj\j3^jj^ i 1813 j> t.4*j nt 4a4^l^ 

** %* 

^JSl cill^I 4^L9tZuVt Sj^-jIjJI O^J c?^ 4 W\c 

** ■• a* «k 

j-e^' lW ^ t>“ L)^b^ (3^ 

djj-c^ l j ^ cl>^^ tiJLtA 

3:^ 30^”^ ** (jAj cl)^ ^^^pju»L3Jt aTrill 

^ ^ *J.' ‘ I(JjUjja 3^4 jJI (^jj^l m 3^ ^ SLstluaJL 

^.LkjI L < « m\ j I jjb .Cjjj inltl (j—c. ^rial Luk I <*j t< 
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Cjj fin] jl^T 4^1 L«£; M_jl^ i^Lt^t . 

t4 jSllli jtl (0^^ JajLua ^J*.i,.»<^ ^-9"^ 

LJjJt 4ji^:y^itl SjL^I jj! (jL<«ual ■ tr . 

^1 4j! 4Ju& ( jSLaj 2^Lil 

*4 41^Trill (JljjiJI <-^3*^ 4„Trlfrf^l iljjjud 



^jL^m uLil^ i>a i^^yljj^L-u jmjij - 28 

1868 4 2 jd^l qI^jJjj^I 


(>a O-?^* 0^ ^ ^ Jj-^ 

:Lb1jJj« ^(^i 4iaLi^ (^JlIIj i((^jL^I» 

M ** 

^Jt3 (J^mUlj *4JLc tpjSu (^iIlJI 4JLLdl JSU (jl^ 

i(.iJljjJ jj. gH ;l)j^ lift * i j'> > i jf 

^2^L4?j * ^JLajI 4 uu^Lu Iji^ 

3 * a 3 fjt 4 nt frl fl|tt 4 t l^iljjtj 

jN^io UlSLa 

A.i^t ^^11 Sju^jJI Sdljjfc^ c£ltjG^j c):h!^ ^^diL7 U^ ^ 

Lb 4 Mil I IT 4 jt t... 4-l^fcXj^ ^1 4 jlf^ i^ 

*b «k 4 * 
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Sjw-usIj JOJ IJLA (j! Ja__atlj jt 

Sj.^ L£,l^t (j! ^^\ jjiijj (j>SJI CjLi1u5Aj (J^:fcx4J 

l^istA Cxi^j CJjjjj) l^l^j ijjlajVl U Lajj 

jj i4 ^—JktLxl «G^ ‘^ijLaj J:!:^ (>* L^J 

urj-fljj^in^j<ij! 5^1UJLIj2>fi. l^jUia j! 

^ i^lAlaJI JiLa ^yi Jjlj—11 ^_yic, (_^UiJI ^ jIjJLjI i-.«j_ ut (j! 

Ly9J^J ‘ 1833 ^ ((^jLUI)) dJUlJI J_LseJll jJLus 

i Lajl J ^ Vi^tl l 0 jj—uj (jLajuD <l3l^ ^ St J1j U 

Oj JuiOj jJj 3a;>.|^| 3iV J-*> Ctlaxlo jJU-dJ 

(>JJ ii * 1875 ^ <GUaj juu S^Vlj 3^-Af. 4^1!J1 2_^.Ut l 

*(og " ^^ji3 ^l22 (jjLi} (-3 

' *• ** **** 

Lo Ud^l^ t ^ i < * ^LlIXI ^ **** 'jL3 

JHp^*±S 1838 ^ixlt <( 1 J^-LoLjt£,)) 4 jLS^ jJU-oj 

i«^^Li^l» 43 jL 4 11*fc**jij ^ 

* a* 

^ < ' i f" il)^c-«iJjLi^ Lu^f ^ jif 

Uj^t ^Ij ^ 4jf 6^ >=^' Ly^ J^' 

0^ Cj ^ uW cJ JJ^ (^,3^ ^till jCt£ij . taTJI 11§ 

^Ji. jU , M .<4 M*i jJi Jjo^t 4jt 0l>^ C^lu^l 4jj_Su 

* 1849 aLaJI .1 ^ 0^ Cy^l (jub 1 

(jr^ JoLflj>JI jl «J1 jL*^1 fi\j — uuS**^ 3jjj 

Cy^ J ^W frLjuJI (jLajiatj ^.^alf 

* *• an 


^ ^(j—UJ >t^LiA flAJ Dp^ Cj 11^ l^jf t? ^ 

* Ui^l ^ ^LoIaVI ^j" iuaj jUaJIi L^Ij-1 Sjl^w* 


u>^' J^'j^ 

L^jJt uaI — otjb * 1855j 1848 lq--j "irttl (J * iThe California Gold Rush (# 0 ) 

L>* U>> tiHluT colSj JL^jU nj 0*^4^ ^>4 


,h M 4 ^2>>4 ;jl J4J ^ —uC 2£VI tjub Jjf JpSj ^Sj<j ,.<y\ 

^LaII i 4 f f i t 36*000 1^ \ I ^ ii» jjL£ la 1846 *f) 5 ^ , ./> 2000 

^ ot jIJI^ (j^LSill^ 0«j( J—tij ^Lij ^ j-w ♦ 1852 

*[ 3j t| 1850 i^lxtt \ 
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Ujijb ^^ (1848 

t-iSjjj ^ Ajt (>o L?^J (1864 |»LlJ1 (^1J5^Li 0juj{Ai 4.^1) 

11833 jkL*JI juu ^Lt!^ I^Ijl^ LIo—1^ 

^cJUJt (,7^ 4*0 <n i kiijiJ J^ C>^3 (Oj^iQC. qm CjLu^!Vl^t < rt(^~u o (1)^ 

LLA \ ‘S‘ ■■ ' (jf (jjJ} 4.>l»- li > I I 1 j (((ja.(i3Llxll»J «^jL^I)) 4^lli^ J AJ 

m 

La ^1 iiiUj Jlaj 43L^ 

JL^ 4j>L>.j (j! Lu t£>»- ^ 

«• •* 

(_d^ LJ (cilJi JUu t f’i'a- i H 

(1841 ^LjJI < ij . j MiC . ^—LulUJl 0>(ail ^LftJI O^ 

(^^l^Kj ^ 'j^ ‘ “ i^La cjI^} Cr^l Cj jILal SjLjjiJ 

^JLlJL^ 2 < tt rtA ciJLJuk JlaI miJ 4 ojj Ir>^t 

(^Laf 4Jia uiJ 4Ji£.l^ Stj itr>H |^j—^ (J^ 

«* 

(j^3 ‘ ^CjV^'1— LM ^J-ta 

3JL3i.^1 1—^ J-^i ^ Lr^l 

<-rfJ^ JL^ Cjjl£ (jialjt J-O-ijJI aJ.J->Jl -cuJl 

^LaIaJI cjIj-lIsI»JII ii^jkLaJ— 

cW ^ Lo T *! I 4II ^LaJI 4uu^ dsLAA^ ^ 

.Llitj JLsu tljMj SjLpI ^Lc,J La t^J— 

<JldLiV^I LaL^ SJljJL>>^ u^^L^a 4 jJlJ uiLIIlJ 4j y , jU J^ 

2 A aV^ i^j.:>J| p-LIj! jLmVI i, 1 1 V\X 4Jjl:^ La iSa^slil 

«* 

^j^LoTukV! ^Axlaj ^Lbf 4 j l if .Vl C.ajI^ Loltdj^ 

•» M 

CxjI£^ ((^jL^)) uLi^ (jt <tfS jL>ui o j) ^ 

itiiJj JUU 43Lp^ 41m^ La ^j^ 4 ^ 

•* •• 

(jjJJu* J^T Ljb^ 03^^ L>^ «^jL^» 4—jb^ jjlC! 

Jju<a?» UiSD^-i ^ cjbl^ *Li (4^J^ <-alj — . "f L 

(j^jJI ‘V— L^ i_j—udiXl UiSL?^-^ U^ .«^1^^1 

(<( ^jLua» (^L(!^ Qj^ 4JSLa^ 3jL^l3 CpT^ (J(^J^l ti 4 l uLuXt 

o Ljla^l Ji^ Lo^ (Jcx>* L>^ lSLH *—^,^9^ (J-A 
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(jjjjlJ jJjLij UjSj j^IaaJI 3^^^ ^3JU1 j Uj^ JUJLrv 9^ ^ ^ 

jji^\ jl^t ^ jjlSLaVl (> 0^ .43.L-^( ^ 

j| ii^b^l 1 j-A 4Lq—(ij jJ) jLloV 1 fjAj (Jj t^LaJliJI f^L^^ 

Oj^ C> * ' J'“b ^ L)^-^ <jr^ JM (j£)io 9-4^ CiLSjSLua JL^ 

(jLtuiJ ^J jl i rtj 3ji "i a 1 1 ^Jjb Juu oL..jji^LL 4 (1620 ^LaJI 

j^LJl jLijJu^ cjLjjusI^I f4-JLc. 

9 fljrtK c!ljL3^i3;>.| 1 jL£, 4 —DLftlLa 9 j.AjC ^)j| 4 jj-x3» j 

0^ Ct^I ^ »A 4- ^ (_yB t-ukjj . I 59.31"^ a ^3^LL4 

** ta 

j^La (jtJJUjVI JJjil tJiJLii 9J>1— U! (jjO jA Uj^ 1 

m ^ 

6^J JJ^O «u>*^ <^1 *aju J>>*jj ^ULL jjb)) 

4jf ((_>-Vij J —utj j£>-illj) chtSL)!-^ jJjf ^ <3‘1*JJ t rtllVt) —<fJI 

«• 


VjLj (jjiolll (^jJL>r 




ij 4 ,iAk. 9 jj^ 4 j— iiJ La 

.((^mi Jr!^ J J | l*> il l (jj (Jj-SJi (JjA 9- 4 ^ J 4 frJT’itl 

J*iJlj jjLjJI q] jlIL j__jjl^j 

C)^ b—^ Cr^ ‘J JiJJA- fjA 3ji^ 3 j__Sa 

(_^A jjjiVlj Jjj_il|j (J^ J-St—<-« 4^ L. < <1 c^jLm ^yi, jl^IL-idul 

u>^( 4 jL^ ^ *0">^3bl ‘UiSD*-^ ^ ^ 

— (jL^ ^Lail d'i i II4 lIILIAj ^jdaLLlI 

-^j- i^ i c . 4j1jlj C1m.«uujL> 


gl9j u > <rtat > iLpfe^t ji L^^Ji} 6riD*^ 

Cjr^! Uf—^ SL^t J —iJj 91 jU. (jr^ 9—lajl^l 

^UJI ^ njjjtjl j .(JJJtH (3*^1 b^j e>Ji ‘(JjL^ 

acLSj |4j 1 jl*t t ^L>il,l (_^j__J b^3 1754 ^LiJl (j—Ij 1682 

^_yk 9JjL*Jt jJSu — ui\j ^^-AJtll 1^ by*ij^^3 9^l!iJ| ^_3A jaj 4rLl4x 

‘L>">^jbl f LfcJl Jia— bjh^-^i 

C^J (1731 —ujjj 12 (4jljb? (jru jJLudVl ^l LuiJI (J^lIiJ) 

1718 i»L»Jl (t l 4jb3~ in\ ^jja cj)J' ■» Sjlc, 
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oJJbj , ^ 5 j _^! 

juLiajJl A>*i5 olj— f-j^ 3.3j^)-»it 5 

2L«41*U ^ jS 4j! Cjj—JJD (_^i Jxb^l *L?— 

* LbjSL-tfu ^ 

(^jJI (Ip^ dJliA (_3.5aJlj *4 <<ifl'< ^UJi 18 4j^ m 4.i*-» ^ l 

^ JJIdlM jjJLlI <-d JJLi V (l>3tjj . 4jAAj*li I—«ipj tiiljjij 

^jb (iPJ ‘Oil)'-^ 

3«j.Utl ^aLlH dL^ ^UJI Jjudl Jj)j ^jLuj C*^ 

4jLS jLuat JL>.! <*’<j'v) jJLdpLuwSiJ 4-lu jXo 4 fljlt"t (><*>«jbl Cr^ 

'j (j! (J^ ^(iJlJudj ^1—uil^J t(_pijAJL5^ 

tl750^LjJI 0>_:> (jl—Widals'^1 

{.pbj • SluJt Lu^>^1 Ui J'? ^ J-^Lfcj 4^1j^ (jjj cp-0^ 

(_yA LJ tM>. ^.^Aj (>“>^jbl Ol^ icillJ j3j 4Ajat%il lo i^l 

m 

^ Li^ o^ ^ *4^ ^ 

• SLpPI < a 1 11i«t aJ 4 4—Lu. rt>t jl "! (jt L>"j^3bi <1>^J 

LbJajf Jflpjlj *<—«—taJl 4 —ijjIjJ ^—li ^J£^Jd4:^ tJj^^ 4^Lc 

Jj-dljj Ui»^ Jaaj (jl^ (^3Ji Jj—A ±a ^ 

(^jJl ^UJl) 1754j 1753 (jr^b. JMi. 

^ tiili JUU Jjl»t ( _J 1— ^JJ * 1755 ^UJI « .<t ajl (J —a 

3^jj ^ 1^- 4jtj JjAJ L» AlJ^be— tJuJi lAjjo V 

4* 

fjj^\^ tMD 4iLudi (>» 4 aI 4J ^ dJi—jj ^jJl 1 tc-j—loJI 

*• «* 

.4j^> 2u5li ^J\ *t_JaJI 

L»Ij 1MjU 4jb u^J^jbi c*jl^ Lij 

* aLiuoal SjjUJI 2 LuijLJL( SjJkJlj-* 4 -«Ju 5 La 

M •• 

ti*5tJ Jljjt J —^ Luiajf . jal^iLsjj J l a A 24 Oaj (_ylA 

2bjUtp1 ol^jjJLl oLilSLaL^ jLstJlj till juSlj ILuaUtJ \t 'i* « (jl^ ^i) 4 j a.lfi. 

*[^<-1^1 (♦) 
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juA ^ jlajj i 1757 j.j-4—uiij^ 30 (jjaj —iu 

C^W ^LuJt a^%iA 

-J LAJ^k<LM ^< ^ . 1 JL*J j_yA Cijl^ 

dJ^ (jT JolAlJi \X^ 

(jLf-jjpl sL^ (jiLc-jJI *C>ijL?^-i o“j^3bl 

cjUj (ojjjijij o«>«3bli j-^J^) tj—uSiLc. JUUf 

ojjjL) a4».yb •((‘Miii ‘^Wl) 0—“ 

U jji^LA j cij^j[^ ^jL-uiI «-jt *^1848 — 1766^ 

iUuLj UUb 4jL o«>»jby j-!^^ 6^*^' OiSL?^-^ 

.<_JaJ1 JL^ (jr^ cb" Lf^ >^W J . i irl (a£.bj *4jjf ^-t^J 
<bLAl:v Iij^ M i ti l c-Ja t l 4^ L^Us Jb:?"^ jjj 
(Septicaemia) ^jJl jLiji tffjow 

4^jiS jii-oVt (>“j^jbl ‘ ^IaJI .4jLja_5 Lfl-« 

2LuijjJLl LJUo JljtjV cj jjjj (j^ cb^ jy 

«k 

AiajLA (3i>-J ‘ i..iJ.jia J—ilt 

.^Jdl jiail 4^1 ob 

t> >AJ (l>i. ^1 jj ‘ bj J'j:*'^ >43 <»—^jbl 

44 

. IjLstijI jt 1 jjL>> (jj^ j-4aJ1 

<j-uJj *1770 ^LjJI ^ SJj^lo SLiLiua Juu Ixbjf O^jjj 

IjjJ— i!u U)^ U>^J crb^l ^^>3 L>">^jbi 0^ 
i ljujj ijuLxttJl (_^l I j^jb cfijL* Ci. l'v j LajJLci (j^ t t^Laj (_yLi 

t^Lutt V jJI j^losJll £—^j^JD c>—^ otL-i^ 

(jrLuJI (jl Sui Uajt^AA 2-*^b •L>"J^jbl ' * » Otpjj C ur^ i ' b t4ija 
Cj^j2 (jt -Aaj J—* ^oIaIj i4Ji o b ‘ 

p j'j; Lo^ JjLpii J>jj| (jJLi Jloj L_*4^1 

SjjjdUl {JjA tiilj dMj (^>^jbl £^3 

4*1 Ml U^b 1781 aUJI ^ LxjLpj ‘U^^ju Lkjj tJiio 

***!•* ** 
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^dj^Lc. i>jtA ^Ijj t(>ta]l Lb j—^ 

4_JHj isl—.lili 4 jjJ C*Sij V 4jf (^i .t_i_JaU (>-Jj;l J 

jlj^» —uib (S jj AaaIjlII S^iJI il761 aI—(J) ^JA SLiSlXI IL-ui.*^ 

• • * 

^Ll^I ^L^Xkll JjJUiJIj it^ ^ 4 ^La>* 

m 

(Jd—( 3 i>^ C>^ — 21 II (^iUl) jrj—IS jI 

^ Cjlj^lajJI djil.. , ^ ? ^^Lba — >j 4j4lr IjUbj! _ luJ/j 

4^ljaV jlSflU C>^ ((^joIjlII <JoLliJI cjV1.»j 9 jjjuJI 

i^^l) 4jJjL>u)?t (J-JjLLJ JLui! L-iiajt .(Jg ?- m.< VI ^ 
Bj^Lc-j /*¥istil siijJLtj Stamen 31 jl_xJI CiLUl ^ SiiJ 

(^bj tJU 2 JI oljl flVf I « l 3 jI^1 J^-.i<i dJjl_ di 1 jiA 

^ ^li> «n< Ajkittl CiLcLu^U ItIfirfatf 

O">0bi t* <5jjLstiJI ^Lius Qji 4]jLL> Bj^ Jix (^j^l 

't - 4 ^ 

6 ^' *(jiSL>b '•b—Pjl (jrp. 

cT^i^ ^^L*j iiit LljjAAj ‘(>->ojtjl 

4^ (Jdl 25 l4^1 jyi Ulj^ •(‘Lfcj (jrj^VI 1795 ^L*J1 

SjMiij 4^ f ^ *(^>*—“! 

^ J*»j (>I (>Ji;b >b^—^ liJJb ^ f tj ^ ^ 

44 

* La ^iiii^ A {J^uaII C^l i r nl 

4xu(lj 5j.^__i 4 ,, i 3;t cH^ajbl * lj|jj_«ij Cj^jj ^|j(3 

Jaaj 4jj^ lU^' <« t ^ 4ajlSL4 ji^ 4JL4&f 

tfc 44 

* *k 

j«__u<l (jjj (kCjL^I j—( ij£,» f [>2J 

tr^ (ct} "* *‘* ^ b 4ajLuJI ^ L>"j^jbl o^ t * i jj) 1789 ^Uil 

L>"^jbi •Jiil* o^j ^J!>bjj 4 j« C,«—liLc. jl^L 4jf 

«4 

4J jutVl —Uil:v 4J cl)^J ol^l 

L>* f^lj^A-ui ^CpmIjJI (j| 

^UuJ! \jjb Ly2£. Jjj-oj . 

J^l>JI cL^lllI Sj^jJI j-ua*j| j_ylc, L 4 AJ 

0 “>«jbl S^-UJUO jJail SIaJlI) (^I^I ^-Xa JjUd (^ 4 () 

.(41796 ^UJI i>-^jIj1 jIj u^ 
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The Economy of Vegetation «4 nliitt sLpJt jUaISU 1792 ^UJI 

The Botanic garden) «4^L^I iSjjLsJI» SjU. 4Ji jl—iljj) 

.;tl SLj^Jl jL^lldl)) (jj« ^4ixIaJ 4Lal^ I 

U jl^ \'4) 2uK 80 ^ (> 2440 (> (Jdbj^ .«c:iLiil 

Lp-^jbi ^U. ^ Lb^ Jiujj (j! 

(Zoonomia) ^ 1794 ^UJl tiUj ^ 

(jb * 1796 ^LaJI 4^rtr.fj <4 «iK cJJl 200 (^1 (J-*^ 

L^^jj tjjb^ (>4 JjVl jd^l (_yA ^J-Zuj 50 ^ifcjj JjVl (>a 

<bj>t--,uitl 4jljb^ b^lj ^bal^ I— 

t^b-oA (>JUjVl jja <^b-(aA J&dA J!Uj CljLbl^l jjb jl jja (•AjJI j^ic. 

, y3^13 LjU^U La^j^I (^1 JlI^I Jjmo^ (_yA 

j^^ivsJLl J^tdl J>1^1 j^ Oil?!-* o“J—*jbl jjl—“J 

5J3JI>JL1 Aalijtll 4jL>Jt jl j^ »aj-alL>Jt oU^ *:it l3 

jl JLt Jj^JlII >Lu-fita: .4J 1^3X4 JUJl 4 1J ,tlaj CxjI^ (^p__a 

tbjjfcj jJI j.Jt“<h *^3! .ml jLl^S?! C r , flij 3 ^i3jS?l 

tj-iiJI v^b*- (>« Ji'JjJI t3J>lo jA Ciljl35pJl3 cjbl^l Ijjifi. 

j,j3laj 3I ijji£,g^Vl (34*^1 jI!u^^Iu 3 

{^jJl jjoVl - (^LiLxi-dVl i-iJUx. (3i>b j£. 

M «» 

.4JUx>. LAJ3I0 LudlAjl JXoJ (^1 ij—wuJjJI 30^ 

m ^ 

C*^3 . jJJJ^l j£- ^*jdl CjU-i-JI ^bjli^ 1-*^^ 

5 ibtl jblj L-uIixA L^ i t*> {j-0 J(3^^ t^l 

cJuSbJI j -itt jji Lt bejl9l3 LaLoilAi i^Jjl3 . LaTj jl i^ji «^JA ( j "Q 
(jA L^1>.L>- (.jJfi. Jj.^^tl ^ ^1 jjVI L^biro 4h>>Aj jSlxij (_^1 
jJjLwu 4 j * 1 :^ Uj >>.( UoLajI AoA jjj U-«) bo jru tj^UJaJl 

j^ 1 ^ SjyjLui Clj ((H^ l j3aIaJl (jia*J)) jl (jijjb 

J (-uSd 2UJ^La Jj4l iia —ujj £^13 .^Li^l J^ Cjb>- 

,<(...2b^1 JjJLdl C id iC jJ .j^Lua*JI (J-2L» 33IXJ 

j>j 4jl jx Lsjiisl3 Jj-^J 1*^ LaL^J >:i-dl jd 
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XklljUjuiA jjLuadA 4\A i u ^^LpiiiVt I f tt cdJi) 

(jL*jJl 0^ ^ 

«* •• 

SjIjj u«J) (jru^u jla 1 I'^JJJ ((jlajV) St Ml t JLLa 

jjiXrfi>“*t jjt {^3^^ <^1 SjLxjxjjJl (jj« (Ja Ml iti ^jjLlJI 

4lj <n*i i-^t .^.1 jtaiJI ^jdl olJ oljij)j'><ti ^ (j^ 

4tjitntl JjVt Udu—LttJI l^aeld Ct^^J xSj^Ij 

.3jujl» oLljuCudulj SjbJL:^ oLuu£^l fjlc. 3jJl3JIj 


4_JLtII tfjLjac.b Jexod (j—^ *4iJb (>ajj U-“>-*jljj (Jt }—i^ 

LIa tX, ^*1 V i^Jb L7 .'^' i~il i-. atUT 


L? SLpJl (jt_j j Ijh.. ..^xJI (jru 3jUJL:k (3_ 

LSjSi j t 3 11j jj„tra7J I <—>jL^I CjJL:^j (j| La xL^tb LaJ__ul1« 

m 

CA L>"^jbl ^ (># J3^jj OJJ (># !ia*:uiaJl 

4j^ljatj dj^IdixJI |«SL>o 4^iJLuI^1 i^Uj 2L^La l^jju 

Uil oL:4:]I (>j Sj^JI cnUSlSJt i»L«».t o5jl» cilJ^l ot J1 

•a T ** %* 

4^1 4^L>> (* ^1 3jUbL». L^4*..nix.« (Jjt^ CtjJ.'v 

«* a* w 

IjlA (jjSL J^j «<L -,4.fl^^aiJli CtljljjpJI Cj^Lb^JU j? 

(jf L^b U^J • JL_<LaBIj (3«ij 4JLua&I1 djJbu L«J 4i <*iT 

«» 

«l^n<r<^l (^jJI JjJJI 4^1 ^tjjJb (Jjfljuj i_d^^ 3^«.iiriSm CxLftiJdiJi JLA 
JSx* (j! iuii. fj^ >jUb tllij JLU JM Jjii U 

•k W «» 

^^da4J V ^Ji'V ^JLd f CT^i ^ j 

(^jJt < rtjrtUtI W A (jU) Lli^j ^^4^ 4^Lx.ui JLOJj 

Jlajj x4^JlII bu ^ISI lull 4.J_ uju^ 

^iia 4tyj!l J!la ^UaJ fj\A[ _ui 3 * V A 


^jdl #jt£ji? ^pft iiUIxJ iL^L* ^ 4^^ (4t) 

• 4jljij ^ SuIa^I 

(^1 oCiLcjlSJI L^L^f ^j23l 1 iZj^lS »cdljS«iij?vlt ^1 (|i4t) 

«OJ^ c,>^ Cilhj 
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^1 \ A t trt i '> » ^y l b C i 

.j ,*kc. (>ai!iJi uj^i 3bi^ 2JU. i:>l \ 

m 

ja —uiij (^\ JjL>* 4jV OdSljl^ O“>0bi U^l J—JiSaill 

^S^^_u£L!tt 4*itr> niif 4 rtj«i->>t a i f y 

"S it»>ti JUjlAW C^Ij^ JJi i </> 1S03 |kl*i1 <!ilj (43L» ^ Jfll 

ju^Lfm ^1 4j^gy 4 (|ya SLpJl 3 <rf‘>4 LJlaJ {_,SLxJ (^jJI 

olIa*.MIi (>* O^pSl (jl JjaIJ 

^ 4JiJLs«j ^LaL^ iAj^ 

<4j 1 j^J « (^jJI 4,^jj (jt cdJj tC^bSJI IJL^l 

if! .~.^.a a •“ LX 4M^Lifeja CjJLj^ ^^jubt^ 4j|^| 

hy tr*l jlj-2l«(VI t3j^ Luijji ^ <r*>^ 

(4luAb^ ^Ijl^ JUu ^ AojLoj 0^ C7^ *0 

(jji Ja]j . LaLc, 70 «>A^J 1802 J— 18 ^Jj 4 j^ 9.^1 4— M 

^ ^J-I1 C7^ ^L7^ ^ 4*1 fA—J^1 

Oj^JoJj OuAJj jLS^^V ^La^ 4j j^ ioj jlSl^f t^_^_-u«Laxu]l 

j[^lajX(jAd}ji4V9Ll>i^t^jUV Cuiulbb^^];^ 

(jJjalSJlj 4.^ IjlAj tcdjl^V JJ 4 ^jjA (jljl&it j.^ «"ii.iiu"ib — Cjil^ 

LbJ^Jj 4jatjJt ^jL^t i^jpLuut (^bVl A^L^t 4<i lU ^LlI jJbJ 

O^ LaI^ ^Lo^^Vt 4^1^ oJlla Loi^ 4jf 
.1744,»LJ1^ <iln I nr I (>* Lf^ ‘<^jW 1^ 

vajlII fjjA 3j_i^ 3 j^L>J1 4^j ...irtiH 4jKt1 4.4,iLu 

«* A« 

?JbJ ...A 4 jL^ iyjui^ 3 <fial>JI 

i 1760 ^\jtS\ ^jJlj 3l—JUU AI— t tn i II4 

(jjtlaljVl fjlayiKJ (AJLbjlj iboiij. <jl 4—c^tAil jljl 

«» «• * 

Ca^Ij —uJI —Mill 4-iJ^ aL£? ^tjLxljJk^ 3—^Ijjl 

4j^^^I SLiAfell 4^jUJ Cji.^1 ^aIaj ^Ii A*trt>l (JJjLaV < rt (1763 jAbtll 
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m 

^^j.2j —i-tija ( j pl ^ lll 4 ~ < ir j t ^Lusj 1768 >L)l!I t_< :U^tj 

t-Jflljj n-AjL^tl jj>.f t- 'j'fc - o*i;W cr^ j-4lu(l (4J j£Lu*jJl 

*• M • *b 

oIjU fau ^.1 4^1^. JUu^ * (i^ljJLtl f oIjijudljfeLja 

Florc «1 1 a^LxIJI sLo^ln 4^1^ ^ ^ cUtLij 

cjLjL^I t jl^oaJLI (^jLjjlXI (j^ajJt Fr£inc 3 .isc 

(^iXIl 4j ^T tii ^ u La 1 tujit »tjj ^ L*^uaj^ 

! 1^ J^3 ciJjLaV uaaujI trc^LcSl]) 

V 4 tiijLaV (^j3 1781 ^Ltll ^Lcrj i-"-*—.ss^^ 

(l>f^ (3A)^*J (J-sLkH ^U*il JJOJ j»l^( ‘U:4^ >■> 

J^iJ) L7^ J Ly^ ‘^bj (>* (^jJl 

jjbL^ SjlaLuJL udjLa^ 0jub (jj J^Vi 

c—idUdLlXt 4 ^ i „i i, L ju tfjljtilt 4 jJ^^ Jju c^jLoV ^ ^IaJI 

Jardin de) lj(_) jj (j|jjL:w tdULl ^ Sji.t-v < 3JapjJ,lj cjI^I SL^ajuajeiill 

m 

Jj^j J^) Cy* c^i ^I^UjaI ^-^ij i(Roi 

^ jLu>jV 1 4_ylc, Luajf _udj 

4^1 i4i 4fi\j^\ 3jfj^t Juu (iiill 4St. t'v- A\ [ ^ 1 

CjI j ni^T I)) ciJI JjT q\^ La 4 < »|jj ^Li um\£ 

«• 

•^>*£3 *1793 j»L»ll fj —uiJj-iJI ^yijJaJI ^i>ljJl (..ji-srla (((jljjjJlj 

Loaoil ^I^Vl {j-« 4, I a ]r t. ^U aJJt ^_ylc M (Jj^ajoJI 

L>^ (jJj 1>1^J jjb LlaLv LaLc. 

(j! ciijLaV ^llr>**i ,<i(l 1 1 n4 <^>t) ^Lf> ^IJoJIj 4 * c^ljU i^\ 4 *Sj l~ 

i -‘i (jl (jjJ (jj9 *SjJjjl JJUJ ^UjT SLpJi (.,1^ 

m 

^1 t <1J QI i LuLaItV i ji „ t.. — ta<l UrAj (Cii^Ls^ f^JjO ^JUajJI i.Aj , l-^^t->-^ 

o1juU9L»Jll oJJb Lll t< rt'>"ll b^JL-tdU Cjlj^L>ij,1 ^jji ^Li_ uAjm 

(jji i(Jj] ^ loJfcJjJj 4jua dit_jjt%~ tl 

• '^ jjt 1 l^jlf ^Ju? t**< I Hjt ^1 (33-23 1 1800 ^1 »il 
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1JLAJU 4j>^!| CjLuI^I t rt J.I 

«• 

^Lo-uj LX L^^^ ^LuSij ui A i rtjiiirfnjH IJU i^ p l^ tr*i 4ttiil 

:oL^L^M^( oi cJjAjl? * degradation 1^" nj L^lolXa^jl 

ntt L^lioALiVt I Jl6 LJJ 

/o^ Lo 4 _jjtj(j>ilt olSliXI ^ ^jTiW ■ Ijj 

I «k M «» 

.^jAfciJLoil jiLaJL^^yiAll C>l jtj <tr> . ) l ^Jlfc * 4 ^ OJ-^ (>*» ^ 

aLvjH ^1 Lajjaj * t>i^b 

2LoI j^pJl oLulSJl jjJ) 1 $] i Animalization 

«• 4^ — 

i 1 'vjL^^ Ja_uijVlj i Lf^fl 1 l^L^L—i!ut ^ 

^LjJI ^JjLl^kJt (^1 tj ii * t ^t ^ jISLj 

citju ^1 oLulSUI ^ ^jjk Lwj *(^jjj ianimality 

^ *J ''*^ Li^l^^-u« L 4 (*il^ /h^ C-i^Ll^ 1 0 t jjlrlt t L^ 

4 JI 4 JH i_d<|daJljj C?^ 

M ** 

<jr^ c£ljUV (jI Ijlj^t SjloAJ JiiJ jf 

Lo Cjj^^G 4-i>Jl cIjLIjLSJI <t^ I Mjl (j| 4jld a tnc 

** 

JjL-i| U) _^t eri^JI tiJJll 2jl—i)II o' i. IJiiu 

M 4 * 

. Lbjl JiUl j^LalJI 4_J^q^ 

m 

(((JoJ^ itdUjLaV SLpk —Lu (^IS *L?^ *c3i 

^ Ji—2 j 5 •U-'J^jbl ^'j-i cr^ C3— ^ 

(jIjSj 4j_-u( ^ALi fjiuc. Ci^G dJjLoV jl^I oi 5L>. Sjj— ut 

m 

JL>.f dijL^V ciiji HI (j^J i3dfl-li>Jl (jj • L-J *^j3 

•ta 

(_^jju V Lj! (jj9 LT^J ‘UdSU^-^ tiIjL_uJ LaUj MjLa^ 

JLAlal 4!Lui 4 J jt o^ Lu^ i4jL<DLiJl 4jLp. (]>£, JJ—cuJI Jl)^^ 

jLftj ^ **^^1 cM- Lr^J Jeai^ I 4 J ^Jj^J sljja) jjjO 

La '. *b <-1?^ Cy^ tiJLLA^^ (J^^t 

jJjLSij jf) t>"J-*jbi o*^ cr^ ^ 6^ J2j ^ 

U:?) ^ ^T*-*- ^ * ,* ^ V.>^—“b ^ j 
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^jl5j (jt ^ ijjwLl (ji^ 4:t u ^aA.I 

- 3-^j.vL%^ 

^tjAiflJi » ^^^JulLI 4 *4>'l*o j^^ialJI (j—^ ^tj 

(Histoire naturelle des animaux sans 
(1$22^ 1813 (jjo ^>jijuJI oii,xL^<a 5 *t I It ^jlua ( V6rtel)ras} 

Jk^j ij < ii!(j 4JL41 !l!I ciJjLoV LoILdj 

(jT t^jL_uixj ^jJt U^r 1^1 (18219 18 ^jdujjLj 

^J3 «0|vj>^» -i—u-c- <4;^^ 

«• w 

: 1815 ^UJI ^ j><iaij <cjbSJl 1:4 JjVl JlLjJLI 

^1 jJI SL_;pJt {Jji^ J<>>rtt Q3_—jl2Jl 

JJLo I u (jf (4]j ^£>'>•<^1 ^1 (ii-^Vl 0 ^ Ct^I 

. 14! j 3LpJt a^jLS^ {JJu^ 1^14^? jLul 

j^ljj ^ Sju^l^ ^Loj 4 j! jJl^ ^} 1L4 JL>. ^ jir <r» I JL-Jki 

j4 fi^JjuA <LpJI Ctl_ xjISUI I ^tj ( L.4:«^ 

.^J^ollt ^ L^4J9b3k 

oLjlj^pJI fjji SjuJL^I »1 <>>r Vi 

•• %• 

(l^A4 (ZijjCi _u<lj l^jlt CjJ _IjJ dJjJL^ CjI _ ^ 

. 14^4 ^1 2L:^L>JI 

Cijj^ La I (4_1^ lU-L (jdi4 ol ^ L^ (Jj^i (j - 

{jSJ * I^ijt < 4 jjj IaJ ol^4^ ^^JL>k| ^gL.n ji/i (iajaj^ 4 njtI 

m 

jdoJj «5 JjJl 4^ (j? <1 jub (^laib4 jjbj 

^ *• 

,(4jL t^jJI Cr^l (>* Cj1j 42 SjjuUj t>4j 

jj^ Sj>^ In 4j ^IuIj 4_d^l^ 4 j4J i<iu _II^lII 

otLIa 4^uxll ^Lusu^Vl ^Ijliuuul ^Lua£:Vt 

* H it) ^^jLld lAAj ^1 di.i dtt ^jyA 1 

lh.1 • ^iXI 4,„,r,».>a^i^^ ^ ^ j\ i JLcA 


& 


»^LaL4J 
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jjij j! j-A Lo (JS tyljJI (jjjLiJl 

4 * 

4 

*4jI^ i^iJ^ (jic. Jj^l 

C?^l (J^l—>. 4 j 

,j^\ JJ> o^ 

.^LaLftj *4 j I nl^ll oLq^i^t “ 4jlSjLa^iUl 4^ 1 j-A^ 

(Jli-^j ^^iJi ^iilj lSJjLqV * 3(3*^ 1*-1A 4j 

«■ W 

4jLi^ cJiit LaJu^ jj^.. lr>*i!t d U^^-J C?^! <. 3 —® 

.a^LoaJI ^1 M 

, t ^LjlII fj—a 4ju9'jLAja t^^LaV t "< 

jiVl <2jL^ 1. -^ ...i.ij LiUjl Cy^jj ol^ 

*( 1844 - 1772 ) - c*jl—ui ciiS^a j>c,j 

jijljA — CxiLdU ( rt<i (SU tiJjLaV ^ 

(iJjLaV j 3 _Jdj * LajLaI La liJjLa^ 4— 

^LuautVlwiiJjLaV Ajm-uu^ La jj! (_yJJ jLilj 5j^Ajj-a I 

^xiiLJI oLoj^-uiC. fj^ iLajlj 3jjL;-«iaJL O—i-aJ « 

: 4^1 

iSjLu* j\hil ^4AA Cj^f 1i| 

JmJ <Ai^ L. aj ' - Cj^^JuUJI ^JLA L^ C<JJL»- 
JSLJUl jj *La JL^ ^1 JSL_iJ1 iitlia-a 

SjLiJLsJl ^ Ini^la (jj!£-> 

*» • •• • •• a* 

Sjjj LuauiT 4 —SSLlj ti^jLa^l ^jja ja-oLifi I (j atr i tj 

aiS^LaJI (jjC, 4.st>aLv “ tluL-u (j^J .^ijua^Ll ^^LAJI 

^itujuaj (j! Orvjj JjUo Aj! ja^j Cjy>- JjkJI jjUo 4jU 

JLilJi (jl^ (>a I jSLaj tOL^jJlj ^Ij J ^ 

dUj ^ LaJ tAJLaiit J^ ^ 

L>^ J^j dJjLaV jriJiLlJl ^ O-^^' 

•«6iSD'-» tr^l (>*“ iSj^ V^ (>* (*) 
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JS" (^;,^_*i(LuiVl ^Jj-t-oj iS’aj l^jJl 

.(io^jpJI t_flljJ(sT iJ afl-tljt 0—^ tdJjij 

4j;J^ Sjjxd iJojjiiJI cdJj 2-*^ 4JLa bSj j^Vl (».jJlui1 

^ Cr^i ^^L>. ^JJ ‘JJ—L>^ ^ 




^jLi^ j >^L£tj 

(JJ# < t 1 4 i4j-* iS^ <J '‘ ' 1 *^ OiSJ^^ ji <^ < < (>t (jl j'>'i lj (jljji^Ia_ luT 

<>* * U^i (jt <3+^J 

m 

JoJjJI i « ^ '*: P - *(«Jl*il 3JL>.J (^ J^fl— uJLj (la^l ^.>t n<? tjajill 

(jj« (^V (j^XJ j-i—uiXJ (_yJ| (Jj^jjj t(j V » < JI ^1^1 jjJajJI jJ) 

Cjj^Ijj Lo lij 4^ j^ij (jt ^l£^aJlj (JxjJI (j^ )j2jT (j^ i^LuT 

(jLxjJl L# Ijjlj (Jj-o^ AjT Sj5^__ujV1j . t_flj[jJtaJI a1 

iixlxll ^-uiaill ( 3. » '».* oT Uj SliaU Sj-u-a^ ^LLj <jjIj 4JI!L4j 

cjL^jjVI L)ijU^-^ j-b^— Cy^ jt J 

(-jIjJL J.^ . LxAj-ua£. rbj tjLd. JLSk. (^j Lxjk (_^#j iUt( 

(Jilj 4.;ixUJI 4 rtjrt'>»t | (jA (_^ (_y. Ir JL^Ij 

.cLl>-L^I (j-# 

c** —idujj aS Cijjjj 4jj( (jt^ ‘c>dL5L>^-^ (>">®jbl «-ij—fcjj 

J^lj cj^ 4 jjUt l 2—uijUJL) JUb-# oL#aS 

•4* 

|#L»JI (_^ tf^iLu i^jIj KtiijjL# (_^j)) , „J 4—uiAl) ^Lj (Jfx^ '"-J t ^1 oUi 

4lxlS ^ j| <4j a .. . ^j | 4^1 (># ^Lt C#JJJ^ 4^.. 4 «JI^ . 1800 

^ LaLoijIj ((j-<jJ) L*K 4 ? <1 f« 4 xc#*;* 2 j _u ^ 

ujj) JUloVi (^ OdSLJ^-^ ilSU, JulZi 

4j alxJ ^ ouj^jlji (jf JLu ((ail j 
obj^ ^ (JLfllst jJuua] if^ _jljJI 

(^ o->-jbl c^b ‘ 1803 (1800 (1798 .lj_^Vl ^ (jbj^j 

* «• 

1809^b-^ 12 (j3 aij (1804 
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L^jJl cJUeSJ ^«-<jiLj 5j-ij<V1 (J^I J (1>£H^ 

jju^ «>» uC-’H'J^b Uljjj-i ^Vl Uifj 1810 ^UJl 

SijMjJI 4 jI4j JUaitj i J—«iSj JImJ 5L>. (jiLt jJjl—«5u 

. iH 2 I *a t ^LidtuJlj 4 J I *» ij 4jja 

Cj i,. il-yi£.yi urJ-V ^‘ O^ 41«LJI (jt c?—^1 

^ 1^ t (ta l^ f Ju 4 jL— uJI (. » 1 11 ‘ 1817 ^LaJI l^kJ^ 

2LuijJU(^ yL>b ljl^ je^J-oJU^ jJ <>» . > Jt 

^jj *1818 ^UJI(cH^jbi <s^0 

ol>.jJ (jll (1>—^ SL^ a*J 0__4^JJ 1817 

4ja*X aVT l^UU 
b!Ll^^J*4jcJLf(^i SjUaiJl 

** 1 w 

mLSu 4jtA S ^ jiaa- L^jjj *5jf*-«» ^ 

• M 

(j| jJl^ .4jL^ 2uij (_jI— jj^l ^ {3l )^—“b 

S>lL« OdJL)'-^ j^J*—^ C7^ ‘bi^ 

M 

.4ja! 1 Jl>- Lfi!>*" <>* 

Uj (l^JJ ^ UiJ—^ o'4 6^ 

. UAjJJ ciUj ,1 «; jJLuoVl CjUJI Cjjf ^ *5__^U U^ 

**Laf Cj^ (jl (jr—^1 (Og J U5— *.* 

^ - L;^ - 4J *ilijL^( tjrJl M r" L^>^i 

*^S?I (jf Ui>^^ UjJbjuj t^ Tuir-^Vu i Jjil*A« ^L-O 

2 . ...ft Li SjuiAJ '^lllascm C*jI^ tCjLajlSJIj Cy^ 4j jJ^ Cuj 

IjIjT dJ^ I—4JJ tjf Uj (j—« ilsljJl (.3—J1 

4^1^ a^jJU jJjLA: J—*-j! jt *A4_*li3 • 

4-4£,(jJI 3j—(- uVl 4^ (jji 1 JlA 4j0j^ ^ (j^J 4 j«! SLaj d>*lj j^Lc, J—*j 

J>9l^1 oUj (jt j s ^ ‘(c>"^jbl <^1 (^—^-)) 

iJj ' ‘jj u «-ujJLa 4^ 1818j 1817 (><» 3— *^‘7 * 

Uj . JjisJl 15 Juu - C^jU CL^\ Cy* 
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9 ~2jj£1a CjIjI^ 4J ^ . ,n 

V Lau Sj^ JjV c^l 1JLUU oSuju oI 4-J^ 

•^i:^ 15 jf 15o^l aaLJLI 

4-_u<jJ^ ^L3f JaJI ^ICa\ (jJj;b L 

V.J ail Cr— 

j»l*JI , 4^f 12 jJuuMjt < ifl£liu ^ L4L9 CjLI^ ■t 

jJjLAjj ly^\jj}\ 4.L_uJ| (> j1 . 1822 

ob (^UlaI j^I ^VI ^jJ jJjj <J^l 3 ^ ^ 

<(cijla22j Jl*u ^j) j^jJLI > u^'k 

u^ t>®u. Jax 4 <;L2J 4j Io^Loa (>jtJijjjjLij ^Lai ^ lu-. 

CV* •^J‘^ Cr^ Cy^ <4>^ .«t:iujL9 iS'^rt c^l ^ 

^LUI ^UJI c>-^jlji J*:uiJ, 50 

o^UJI 4.La3J J^l Sjb} jJjL-i,4 j J^I L22^ 


,Ca^ 1 Lwflj 

(flj 4i^j . ‘rJj^j ‘3>«>Vl Juiaij o-J^jbl (V^tj 

er*i ^4«4— 

cjIj^I 4-_^Lu»yi a U ,Vi ^I C5--^ u.—^J 

* «• 

^SL^L Jjjl—.ij 3 L<^j .dlj^ (^1 cjj2? c*jI^ 2L ti»tjaJI 

a*j cM -sl—^l *t>-^jbi uj-i a-« ^ 

(jr^ * 1823 ^L*il cJl. cH-vObi Sjb) 4J oL^ 

(> C^ 4J U- *5jIj1j a^LL* b2j 

a^ ^uiaI 0^1 ^1 4jj)^ juu ajjj L^j.ij^ ajuijJi ^ 

«* 

^a^jaXL J^l ^ 3-u»b>it Juilij 2 ^Tj 

J?j . Jlculxi jlux. 31^ Jy^ y\y ^ ^ Ufl A,<J Jj^J 

^aiwlj .a^^jol! <>a 1825 ^UJI o-^b 4^>.f ^iLJj 

a^iaui (>A 4^ L>->M ajuuiJ 4J t JUlUa^ 

*< _|*J. ‘ ^ I <uLl*l fiJuLj Mir fjA 1*1 jsVi ^ aj^i oV^i c*iK Uj (♦) 

(IryiUI ^ Ji^l^Vl O^?ul SjSaJI ^ ijj, J^lkiy .^| j.. ,tj 

.<*1818j 1817 
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^U, jjSJ «j_uj 1 dUi jLiu 4»jj -o-^b aisu) cr-J^' 

<jja ijJuC. 4_ujLuJI Juu jjL^ ^ jJjL—wiJ (jf 


a -iLu-^Li 


- “ " * " » 
^ uuItfJt 4-uiljJ oli ^ 

m 

LoUj j-Zu-uI AA OJ^ cr^ jLdJul^ lilwJt (.iiL 

43MAii <^jji ^ (>» w* uj^ ^ 

3jLc>| 2>jj^ (j^ Cijl^ LaI t A a 4JLi,< tt l c^'^iS 

JjU cp^-jbl U^ (> (^J^* (> ^'J ^J^y* d^J-^ 


^La (^! Jj-^j *- .< < > iJ (jr^l J^J t4 “ I « ijJ ^ t J—aLs- 

(IjjJI u^ila—^>ijD Ji^-^ <jr*i ^ -b'^'" 


.Ura .t . i .^.U .V. (jV l5^ I—«iU; C*Aiib . ^-J^Lt:»y* 

A ...At iJiiiLfi . Lliiajf 4lLi—ufLut>j 4^CdOxuJj (Jj t4lLu*1jjJ 4 JL*-a1 '-.'.' " 
cJLx (jUj .4 jL_wIjJ (>* 4iiXA (_d_il^ I jL> ob C:!;—^ 


JnlaJ (j^jlxfi. #.1>:^i S^b J>*^i 5la2jj ^jLi-^^ 4_Jft5tUl 

* 1 f M ikiJIjud^ 3jLp%^1 4Xu^^l Cijll^ ^1 

: JjJL <j3loil 43^ (> idi:> JUU i Utl* 5 jl*j 

^J . 4__jL** 11 JLttJ^I J—^ '—»A*iXji 

^yi c>* cf^ 

JtJ3^ O^j ^ Jlul^ L»^a (jia— 


.^jLXI 4jaL]b Cy^i 


(_ylc, 4u»uijJ,t UufcjluL Orj^LaJ' — li 

'J AAtt I 4^^ 4 H i nt O^ UdSD^*^ c? *^** *— 

4j 1_uilj^ aXloS^ Ct^ I JiSLt ( 1826 ^ju^t tjJjl -X}^ 

Cjlj^jusLsejt ^^uuoiaJI 4.j.iib>^ 4x^1 4jH 

jLiiJIj ^ij^l tfju* i^jjtl Jju^ Jjwiit ijA ^jL Ij^j (jJa cJ#j— it 4*jlaJI (*) 
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*(1874-1793) 

cr^l si^i h,Vi jjUii 

uii (>»ii3 • t3-At.fl a^jj 

L:ajtdJjl_ij 4:1 >Ufli .^jUMil s^^l ^jj 

tPi ^*f-4-uaUI (2>^ 4_j|jl 

frIjT (>A 4i*j:aj L»j 3j^AA*j| SL^I (jruljfl jf Lw>1j3 1>^U^ “ 

(qJ *^l jJl 4 jj j I f i U^ (4:f |4i,jJl 5 jisl: Sj-Luaj jj£, 5j.u 
4jLa<!jaj fj£. C*:l^ 4 ju^j (>a 4^ Uj t£j) jllSj ^bj 

(> Oisu'-s -j^' <yaL^ (jifi. IjLH^ (^1 ciUSlSJI i*^UJ| 

Neptunists 

« C«J4X>. (jIojVl M i l Sjj^l Cila «<irtt l (j| ^1 (jji 

4*4laJI s^l SjljjJI cA (^jjJI Vulcanists 

4i4bJlj^bijj^tjj^l^Uijjjtl827J_j^|^.(^lill jt .,.^-t i j.:xaj 

J.1^ l.u riMt aj 4 jL*J) J—lilt 4 j Lum Ijj — ut L^o ifiuS'l *j-4aJI (jj# 3 j ^ 

4-l«Ij*iJ 1 < *«*« i jt 4 j i tr>t l 43 LuiIjJ **1 M ‘4ix! ^ Jl4>JI 

(jM- (jj*i (>»i 

4 % 

Jib ij .cujUj3jjjj|jjxb 

tij^A 4^ c^\ *cnbo^ ‘U'J^ *1^ bb3 

• LaLm J-(xU liyjL>- J—^tj jiA 4^ (^1 f^\£j ft 

4 * 

*tpU vb Aii^4ii ^Oi^ cr^' J—sa:!j 

Lajjj 4 .j1l) UJi^ (jJjLij ^^JJ»jtJL ILsJI i^jjuLo 

‘ iji (>“ U^ (J^ 

(jlciSj jL^ ,,.ff 

*4 

>A jJjLilJ J i S",, i t l J-uo? (jjjjb 


<■ 4a^L (jt Cjjjju 4^V S jflir 4^JJ (_yl£. Jj-ua^lj 

•<jb3 (Jf^ jIajVI 4jxaJI j0J>2:iJ i*b_lxVLj Jjj—uJI jA I *3jdJI 


Ob ■ ■ ■ ■*•' *1 (*J iuuUI «ij—“tjt; CT^f jjbJI ul a>Mj (*) 




t A • 

“J ' ■* 
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o|Ut 


Uui^l jj£jjb^jL_.5u ^Q—«.5tj 

^jVl jlsJI JjjuiflBll t>«jLf (> (J^ er^ Oyi3 

%* 

■■- ^..j iU—«j411^ 1827Liup^,a-|^j_u.y^i4 ajUa(>- 

^UJI (> SL^IjJlJI eri^ v^1 ^ cr^ J-^J 

S^Vl 431^ jJI o-^jbl ‘ 

<J^ U-id^y^ clj 

J;LiJI jJjLJlu JLl 43t l£L^ Vj .4J stills Ljujl 

.5^1 Sl^ (j2,L.j i^ljJiJI Cil>lui yjt (^piaS j! OJU ^jUJl 





/• * 






«Ji^» 4SLU1 4J5Lv SJuaui fwjij “ 29 

1845 **i^UJ1 djpfcJI 2Uifleju>» oifub Cj^ j>>b (*x*<>J1 
(Journal of Researches 1845) 


I^Zlu(I ^1 2lluiJI <^Ua^ 43Sj odiL?^-^ cr^ 

c^t 4 JSJj 'Sij^jl\ 4jLiib^ ‘ W4 0^1 (j^ 

JL>.j .(^pjjJUJI |cJIjJ 1 “ 4ja U* ia1 (_ylc. —Uit ^ —“b-^ 

3li«t <(1861-1795) 03^ 4_^ 

(Jjjjjj . LfljJuudj L*1 jl4 4J 'ki —wlIJL oL^I 

jtL-^l ybj *(1873-1785) Jl^-u* ^jT ;i Jj erl^ 
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JL^ i 4i^ (j_^ 

oil)'-^ LT^i (jLS'^i >Iiuj • iJjUuJl J-^J OJjLa jlSl^b/ 

(J-**]l 4_j!kAJl SjJ^j (Sj^ (3^^ —«*j jjo'ij 4julj IJUaJj ^jLjcL 

^Lut 4iiAl jl 4jLfl La J^ U^ L« 

•* 

4J^x*i9ej (j_J>>.Vl i^jiA LaJi^ 4,,.*bfcJ 

•a *• 

oUL^ILa) ^178 (2;ru (jja juLLaJl) j-i^ SLiaI^ i>.jJ 

(jU t5jll4-« «> jalr 5jjS 4j^ ^jSJ *1831 ^LlII Jj! 

JJjLjSu (jl^ (jf aJLaj .<J^ iJA CjJU L 

V 31^1 (jL 4^! ^Laj iljLfcA jj& u^j^jbl ‘-^ Lf^ 

iuL«L>JI jjfcj 5 Jj£jJL 1 4 “ ^ ^ L i fc TJ L 4J —<JJ (ftj 4xj^tj 

j3j iiJU A^ejLA ^ (joU fjjd 3^l3yL 4J ^^aum U^ ‘j-aJtJl ^ Q*J ■»«<<J 

iS^ 6^ ^ *j.«Ki 4i>i ul^ ^! *^ji ±>' •» 

4u^ j^Lall 4 j J^flluil JlSj 4 jLu! ^ JaVI Ijl>.|j 

J^T (J-<^ J ^ » » 5jj[^.X^L l.a j4 1831 ^LJI cJudUA jJjL_uU ^ 

j cjli *jJ^ j-1 (jM (JLh^' 4jI!uu 

ch* Cr^ 4^j!La 3 JLjjj cJLLA 29 tlujLs 

M 

(>* 4J| -^J-^ 4,*^ JL-^I 

(>* (1857-1774) ^_yL^ — uuj^ (iru^ 4 flji \ </> 

SJLu^jJl 

Ij^IlAA 4^Q^I 

CT^ 4^Li^lfc«l 4;>.Ltuo 3iftj (_yj| ^ i nlj ^^53 (jjjLjl j Jj Jb^jVl jL 

jJI ^J-i±) Ov^ 4 iA j.*.(JI)) 45311 4 JM:x 4lwL_(-u 

iLutM i4-t3j5 iL^laJI 4lxjJ| «l I T i /^j! ^5lja ^!ve ut '*■■"»■ <j 

(jAjJaJI ^bJI i_Li*ljjJ 4 j^j^| tfJLA (>a 
4lfcj^L^j L^f_^4jj jl .4-uaL>. 

4^1 JjVl jL^VI ^ LUjc, OiSD*-^ iAt ^3 .Sj-oj-flJI ^axiij ^jt <j_JLi 

i^mAjUul ^JLA ^ ^ ^^J-4-iJ-i-Ufc 3| “ 

4ji^ 1 1IM I I I 4 J-aJuJ ljLa jJ) ^ 4j jjs^ JL>.| 

fS3jy^ ol M CjMjfcJll UUUj Ulb- 4j! jLu .^Jj^.j.4^ 
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friii! (>aj 3^L_uJI 

L->j,»..ii ^^Uls*! JL-ajI Xl)" Cr^ C>^ iLjlaJI 4i>.^t cLfi! 

M * 

^JU (jT JUojJl \jjt <JL1I (Jyu^ .4JLiijjJI (jlj^ Axi^j 

(jjSu tjl ji (j—C, MUa^ 1 juk t4lLs,j 4iKi JL^I S tjjUt 

«• 

t 4!lr^I 4J j 4 *i* < t t t \ L^L 

«* ** 

J>Ls. (j^) j \ ., « , • <A LaOjtj .j^JLxH Jja- (^^jj) C?—*i 

I JL>-t^ JjLub^ . tjUjL> uLuat ^ 

‘^J^4 0^ OiSL)'-^ t>“>^jbi C>* 

ol '-r^l? ^jlP 

5ju1jJ( SLasj^JI tLoLc 3j_utfi t>">^jbl Cy^ 0^ 

t X j ^gL j tliijijfljjjj _ uijj^ L>““i^ t,y^ 5^1 oJJt CxjI^j i 1798 ^Lall 

Jy4jij 1831 ^1 >i]l (^ jJl (juij—Mij|jjs cx>! ly^j 29 

(^;1>. 4jl^ lLUjJ ./j^mt (J^lflu4»Vl 4>. L . „ , c ii t l JaSt jS- i^l < <r>'v | 

^ ^ •• *» •* 

jjjU jJjl—iji—wJI ^ Li^ i^l —“J ‘t*— ^ 

^ ^j| f* t * ‘ I jub —U*t t4i>.jJl ^ «j i liJ i (^^LJtj 

Jl ^a ..J^ — p iU»«tl <<i'j/ltl , tJiiil'^W JLJ_Ul)I 4j^^.<tJ 

.^*^ljLjt dJLIj Ijd'iL pJ (j^ pAjJi pi j^yij ^L*>wlb 


jljiSyt J_^ L^.lf c-aLl 1J1 (j^juj ^ cbl^ 

*• *• 

2l1>.j tJuJlSij lit 4 nd„ i <Ji j^J—J 

(jSJj i4JuV j—>T I2jjj 1UU^4 aj^—LOLi U Jj4»^pfc1 i} ‘(jJjl —^ 

(jJlxA pj .ljVI ^Li^i ^Ual—ojil —LuJ pC i(_^l!(J1 

pj j^1 iijJaJI fjic. (jla>lil1 j-JI 1 (-JHa Ja-j ^j) 1—uajf 

(jilal ij—S3j t4jj1jJ jj^ <Lil£. oiSu'-^ Lyj^ taj^—uaij l. i uia . * 

, bj^ j^V) IL« UiU'-^ J;?^ ^ ^— J)Lm 

Sij^b Cil^ a'^a... j_yAj <(3*^ 4nrt tfitl Cib^j ij^^Vl 4 jj—lmJ 1 

_ m _ __ 

•ojLh u^ tj-uL^'iTI (^|^) 
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ijj 27 ^ 27) LajlS 90 ju^ V ^Ij-jl^ 


LiJjJ ^ Cj~^ UdL?0*^ —*Su jjl '>"j ^ li,<u^ 41831 

— uill ^jXr Luk 

* » 

q\j 3JdLdj 4^ t^4 Iijrt^tl ^4_1 LaJI J[^>- C^O ^ 

^J!j —L a 4 jI^ UhiJD^'^ (j i Vj? • [iJt jLj 

4^jJL:^l I2[£^f j-^ 4^1 Mf^7ct*il diluAJ (3l^^ {Si ^ ‘ C/^ Cr^ 

t L^Ij *4 j4 tt i ^1 4^l_uil1 ^j) t Ml4 ^Ufi_uJI W'^* ^U^lieJ 

Lc i^ lj La^Lj ^^LlA^Lj ^ ^ 1* tt iJaL.. ■ J L^mUiI ^ ft 

(^1 ^6 ^ *‘ *j^ cjLluJIj Ja^ai (-iiijj 

^jjj[j1j (j^L^ 4 ^j «^Ul>*jJI ^LjI 

^1 CjLIjiaJaVlj ^^^1 4;U^ aL Jljjj 4 j;j^ ^ 

** ' «* «k 

CjLo^ Sjju-o jL^I jeJflj-K (jil OJtijjl <-i^J CuLuaf 

Jaj^_„uJI ^ jifJ <- ^^J^\ 

(J^ Lcj jlS^Vl j^Jj L^l^j tjujfL^ .(ji>.L_*jJI 

JjVl jJL^l 4 ju Jj*>. OiSD^-^ 4 jLj^ 

m 

1 A nj aA^I—aIS^xuaVI 4!IjlJ1 ^LjI JlL^I 4jjuajfj a2l1>.jJI ^Luf cjb^l qx 

i 1836 ^LjJI jjjli^l ^ I4jjji::,(jh^ jd^l 

SjpfliiLj L»^lj IjUj} C>^ oiSL)'-^ c?-^ j^IaJI (jjj 

j^iaiJI jt—«!L j J^laj U^J *5_^L44JI 

: Jl^ (jrt>. 4 jL>. j^ljt (j^ L>ijL)^-^ J~i^ ^ ^ 

m 

ub ‘ j-® lJuuaj <jtSj L4jb Jj_<if 

L^jI j cjjl2Ic.Ij j_su ^_^l£, lLL! ju I juf j^f ^ Cj^ _ l£ 

(jf JIaIu <^L£J (jj) iji,! a CyM ^tJ^.T (j? 

• ^ ljub 

^ VI I S~ M il £>la^l (jisjT (jJi OiSD^-i 

jtLSilb ^Luj. Ltla^Ilj 4^^1 j tjjAiij 5j>^ <-j^^ o^ <j>^ (J JlDj 

(_^J *Ort^jJ j)iif^ l Cy^ ^j'l^ifj jJ^ 4 j4JlS jJlj ‘^‘ ‘‘^'' (JjjJ 

ujb^ 1^1^3JLuij 
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(jJuJ A —j<iafflg,il ^JJ * 1837 j j l ij 

4a*4^1 4IuiBjjlj CjIaI ^ySi 4al^L_uJI Ajjia^ll 

^ I |4—I t^i SjL—< ju^ 1 ^4^1 M— ( j ' * * 

4lui6^l (^jJI 4 t(irt\ ^LJI J>4)J i 1839 ^\jtll Jju 4ji fc 4 '^t 

(jL£,^^.UdU ^ 1 *(U^ 4 j^I 4^ 

2Lflu5tju3» ol^_5j-<S<-o Jjt (jlSj *(3*^ Lpl^ ^ 

(Journal of Researches) 3 tM\ djjstJl 

i4l^jJI (JM*. 4. 1 UM l 4 

(jl J^ (4 jLjj 4JJ I 4 '<in'v ^4jt (1)1^^ ‘ ''J 

4J (ftJ oUl^ah 1839 ^UJI (Jx>> j . 

Lpl^ 4jS[j ^ (jV J—iiJj ^JU3 jt 3—^1^ 4j-dj^ 

(jt bfcjislj 1 J—J (J —u<Vl jJ2j ^ 

j-uS!j LaLftoAl l^jLus i^tiSLlI <l>iSD^*^ (jifisLiJt 

i^LS^ LhiJD^'^ j—^ ^ U ^J ‘“J ^ (_)^L>JI 

•* 

.({(JJLu <LiujuulJI 2Li»iJ» llx^tJ J rt“ i I II4 
*<jiSL?^^ SLp. j_yfl cj1jL_:>tjyij Ljj^- mi4j 1 o^a LaLc. 1839 ^IaJI ^jlS^ 

^LiJl I jufe jjjjuj . JJO^oJy^ 4xAA^iJ M^j 

A lj| A 4jtj J_nj La^ AJu^j La i La^^ ' 

jjjJJ 4^^ 1836 ^LtJt S nrt d i l l 43ji^ lAxa 4j^^^ 

aJjb (J^L>- 4j! Juj *1842 jkLftJ) Cju£ Sjujj^l 4 j j — ui] ^ dji j2u —u*lj 

l lAjij \ A* .>i 4lajj! CH® 4 JL-wiLji qm t^Lu Tjj SjJlflJI 

♦* ^ 

0^ LiLl3 < ^«J a t ^4.xJLj jJaIu 

(jJLll <ii « VI 4 3 , ti J i J H ^ AjLx^I ij^j^ 

*m ** 

cllLkl^^^^-uaVI p < if u gJ i 43j^£. 

tfcl*J^ 3jijLuiJl 4iXuiLugil1 

^|jd^ 4 ji^1jJI jtl :^L4l^ mi l (jlj—(♦) 

1832 jhljJt iiUI 3J>L>> liai—ui UjjIj ,^1 S flhTft li 

..j.1836 ^U3I 
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.fj S ulflaU i«-usL*Jl cjI^^ (jjj-^L^jj (Chartists) 

4 tlr> L^ ^d!>^ (.^ (JjlJ —J) 4l^lf <^Li L2 jj1j 

• (^J^l (_yl£, C ^aJI Jld <j)j f_yJi cdJj JUu 4£^I ^ojduj j.^j) 

4.jl^ 1 A . t (i i rt < a. L.t > j » 

4^! jLu. Lft^ILdlol ^ jujuiU 5^LJl 1 jb <S^ 

ljujoj 4i<>idift (jt fO^XAAj _uitJ (SLj^t JL^ (.7^ ^ jSt ^jj^_uSJI 

cj^Uj J914|.UJI^j 1839 c>^ js[^ 

L^^Vj JUu Cj^jj) (JljLa j<u t( 1851-1841) (jl ^JUu a 

.(1912-1845) .(1930-1843) .(1842 

.(1943-1850) (1925-1848) (1926-1847) 

jJolIJI SjLl| Lu jjjjvj ,(1858—1856) jJjLiijj (1928-1851) 

J^T» <-jII 1S^ j^Xus JaS ^,sM^ ^1 SUjj Cr^l 

to 

^jujt lut*>*J Ldad .SjJlII jUaaaul JUU Ld J ')«t| 4 j jGjdtj 

b ‘ sla^ . 1950 1850 jjd (JM^ ^oixll ^^^uu 5^^ ^^1 

jJjL^ 4d f IJ S jJeujuiA 4 jniV^ La V| *Lub L,j<aj La i**" 

4jJfiu 3-ui>L^ij 4a^LJ) (jJjtjlj Jj g -K ^ Lub LuLu La jj .^ja1ji]| <>-^Ij 

*,ulifeajVI (3d>^ L>^ jjU^tl 


Cid>UdMj OdljL)*^ 

tint) (^l3tIuVt 

iS\ (Luaut 4L2j ^ jl) 4:ils.j (> 4jj^ ^ Jjy (fl—I 

j-ulij 4a*;^ iJi (^Lia^l ^ jJjJI JloJ Lftjb , jjJalJl jt dl _i 

*• •» 

|aUJI L>dLSL?^-^ tb^i * .4-2ifi>Jl ^jub 

j^laltl ^ fi —al djX^j—Lulj .«^ljjVl (jljifcJ 4__j(ji^jLa Jjl 1837 

0^ (_j^l <J^ 4l^ (3bj^ ,>« a i j ' a.(.u f^jjAieui JS!— ^ 

** ** * 

j^jIjlII JjL^l ^ L^ 

liai^j. JjVl (Catastrophist) 

L^LjJtj L^IuSLII CX^ ‘ 1838 
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^ . .itiixi l J ^11 wiLuiVi fjL^I 0C, ^Ldjfl)) ^tjjuu ^1834“1766) jJLa 

tjjj Jjt jju.^ t5JLJ1 (Essay on the Principle of Population) 


AjtdjJll) 4 —lj^LloII 4 1 ilnll A 1798 ^LiJt 4 .^Llo fO— Ldiil 

j!j {jj < ttj i^J^t Kkj^ jjNU^La «(2^I 

4 i^t j il^-ouAud ^UjI rtgit * 1788 ^L*J1 Lu^l^ 

.^^u^LuioJI j\ tfrtIftVI jLudul iJjli juu 

J-4-^l 3jjL^t ij— C)\^ iJiti <j^ «(jlSL-wJI 4jLdL4 

id^tj ^^.AcLualb ^ (jj^^Lualu cSj,pfcJ a Sxrji,„ j<ij 

4jI jJJLrwj , I iAjLJuJu 

rt.ljj i\C \ ij 4 ^Lcu!iJI t ti ^ 1 JUk 4^^^ 4luLi^ 

(J4-^J[3 l)^ ^ 4J^tl IjLA ljj|lt^<a iAjulu 

JL^ 6>^ JLaisf ^ 25 1 ^^rjJb Juc ^LlII ^IjAjb 

41aI£^ 4Ji]] <jr^ 4liljL^ *25 (j—uj 5lj>it! 

«* 

«\jJt ^xldljj (^JLoJ 4^^j 

JiLa n iLS L^liojl ^jj ^jl j—1 4 ^_y,-p3j 

J^ OjL-Jljjj Cm5ij 4jjjJI ^ i^ 2 ji Ljt£)! ^jij] — 3 t^Atl 

19 ^.4.**> 750 (^jba ^^ylc 4 jjj ^HjI jl_^ Oj^ ^ 

4 xaM JJlaJI ijNujlILa ilnr.iiolj JJL^ 0^3 *M-4-aJ 

^iiiuilj i 1050 ^LftJt ojI^ Lj4i!ija j t^c. iLuJI 

Lo^ i4uMjlAiX\ ^^Uoll ^Ljj Xj ^ISLuJI olajaJteTJI ciJJj 

A in i ll lj LfJJji^j) A^mi ^LaI^I CjLm!^ ^^ 3 ^ 

j^Ltil ^ilriifiijlXt * VLl'iifcJ l1^ LJ^ \jJ^ ^ ^ - (j^ A ilt 

cijJL^ tLbji^t*, <^>V SjuJLx 3 }-^ ij^ 4.toL^ CjVLx V| *4lb^J 

*» 

4» jilntt Cjjl „ut I3|j Atl 4j_i.altL 

«* M 

cltjj4J 4£jJ-tt 4^LjtIt 

^1 jL^ml ^ Mif; fpLill ^ ii.ij# i.ti 

IjJm t^4^idtl ^1 l^La AIaLxII diLdoi^l 5 ^^4 ^ ^ , iiit.'^c.TJ djjjbuti 

^LaIdVI JJL^ LT^l 4iufLutXI ddLLuji^o |^l ^1 

•* * » 

Lbjj^ ixja ^ U:.^jU4 jmi jL^ (j] (j\^Ay\ ^ (♦) 
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dJUj SjLjpl jl l U j .3Li»Jl JL^ 

M 

4j3jiju jj tUji i* L)^ cy^} ^ 

j-iS 1 1838 ^LtJ! ‘UiJD^-^ L>^ UJ-^ ^jdl j-5^1 ilLa. 

fJdOJLi t ^ tX it 4^^Vj ^ Ajy. M ^— }| 

J^Loj4^Jij 4 j|) 4 i uk \^Lbt ilt ^Ijut-dj 4^1 £Llu tjjloIiJI 

-it^Vl iU.5^ ^jjlSiil) ^L^lj ^jjlSuilj J—t-uLnil LcIjula (JL>Jt Axxjioj 

3^ (3A^1 ^ ^ it4j ^clx^Vl^ <,.ajSI! 11( ijSh 

^l^^jL^ii ^ilaljjJi ^ 1 *ILj 14f tr^tf 11 4«i^y.^l 

0>^jJJ^^ -iJL>. 4 aJjj dlL^J 1—«Lc. <l)iSU^-^ ^^ 

4 O-^ L-altluj 11839 ^Lu i^Vjjb 

^! ^^jujiail L^litjJ^t ^J^Jo ji^IoTJI cAoj^Ij i 1842 J A j 

(jjo (ClLd^l ^jJa JJLA ^4 1^ ili^jjj (jjl J (^ylj oiiD^^ J i ff" 0 

.(J^f AjjJtj (jjjijb j^4_i U- *Uj 1^ Lf^O (Ji^ ^ 6 h} 

J*iJi Jj (j-« (iiJij ^UiSL)'-^ S-"— 

t^jlil) _uJli cr4i ‘^1 ^^il) S'*^*.> i4j>jj^t ^Ijj aL-aJI 

*• ' 

<Lc.ljLdj ^1 jl!I 4UU^ fl JL>^ 1844 ^Lail 4j! <.7^ 

' “\g iiiseJLui 189 (JtLoJ t4.4i^ 50.000 ^jA 4.^Jja —tuua 

3j>^jL4 ^ 4^4^64 4 i t(jJL4 (3:}^*^ ^judij i lnV 1 4J 

.Ajlflj JUu tjbj_«!uJ L^i,r4 L^tj Lcjj (jylj S^ j4 t^ 

4^1!(JI 4ju.^I 4j| diJj . l^lr^jb ^ m(1j ^ ^^jVl i^^£. 4j| J—^ j! 

u^Ll^I (1845 j^LtJI ( rt^f. (^jJ) «Ji^ 4 Mrttntl 41a.j)) 4jLi^^ ^jjs 

.cjLsc^u^I (j\j ciJLlikj llib 3j__jLzJll SjLtjL ^ l 4 jx1aJI SjLXI ^ja 1Ij>il..S 

^jLLa 4 iljlj-iflJI JjJl>iJ jj Mijtl (jjo (jl JJ3>C Jj)j__A ^ ,, J ^ o jlj 

SjbjL^l S^m lij Lljj bi^t JItSj nj;j__i.^lj LaaIji^.] ^ ~o >l\t ) 

(JSLI SLLal^ S jj jLO i^jjq J VL^» {jSi—uu L^jpt (jA^t jj lAl. itb' jj 

dUjJ JL^^JI J.tjUtliVl J>U ;> J^\ cy^ «d^ 

m 

* •* (^! (jf 3J jj .4 j1^jLj i4jUJI Jl^Vb LJa 4 oiSjb (jt >-A 

*h 

cjL 4>>JLI jL3i>t ojI^ 2jL»rtj ^jXmI SjuJI ^jla jJt ji.,^1 ( 4 ) 

* JdL9«JI ^Ijja " J-A^aJI 
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MirfijliltSjlUt 


4jt 11 ^LSJll \jJt jl^l 4jLXM^ 4J^ JjL^JJ 

A 

4 , cn„aJ„l JL ^u (jt «lJ Qjt (jl J^J • 


JJ^ ^ (_y-Jaj»o jf j^\ (>« OJ^ td_J jj 

j i* i tf' J^) 18‘46 aLiJI (J.4-*i1 tjuj »<^1 La> in 1 udLmi 4_iL^ 

4_LiiljJj 414^. J^~(<(ilj ^JUAxuJI (JLa (^^£, ^1 4jJ|^ ^yA CjIjjLu 

1 1 1 a ' j * A i((^Jj<iij^l)> ^4—uiU 4^j|^^jtJLl 4j_^.^e^l ^ ‘" 

6—^ SjLa ^jA 4jjJ La ^_,ic. ' «;.j^ 


Ijl^l 11854 aLJI (J-4j^I CjIJl1:« 4jMj qa ljL^ 2 ...Ij ttl jL-sad- 

■ m 

C7^ (3^J Lt^ 4 J Cj—U4^ 

<** « 

^ 1848 jkLftJI 4^f SLbj SjJiiJl oJJt (J^L>. 4jf q£. Mjuafl ol2j! 
I JlA ^jLmI (3^^ ■ <*>lj * 1851 ^Liiil 4jJLf 3j^Vl 4luj| 3l^j 

♦ CjLuli^ ^(jlI Sj^Lkk ^_dji 4j^UI 4jt4'^t) ^Lj I j**'^ (.7^1 4__tSim 

4jjJ J^ljJ L>^ CjIj«.j.iU ^L*£^ IjLoIoua Sj^a JjVj 4.4i-uil 

1 <lLua]l ^ ij^ CJ^ 4.d^jJI 

(JjIa Juu (jSUj * jjlalll (2>^ jJiu jt_ uii La 4j| 

I a fju (dJLA 4 j^^ —uiaLj ;2>^ CjLdMI ^IaJlaoVI 

«* 4 * > 

^j^La SjL^I ^ i\iC ^^IjjJI CjLuj_um-> 

LxLc l.»»i^i<^ 


J^OjOJ)) - - a^LudjLjLjA (^Lj 5 At^t 

^jts I rft ^iJJj juu L«^ (1854 ^juj^juum 

4^ ciJ^gSLtSJll U^J art^t^Vl <Jj) ^ (J^J 4(^1 JUbL-ifujo 

^LftJJ ^jl JLudV jJdoIal 4J(^j ‘UdJL?^"^ CjjlHSLIt \jJt (Jl^a 

* 1^ tl Cjl.iJijilr> JjuajJ LaJlI^ 


Jlibjl ol jf j jtr^ ^Lc ^ i ii^ JiJ^bdatl ^l_oijVl 

1858 ^IaJI ;Jja 4 Ul4LkJ| ^ 

jUdV! i^jiAsiLu^l L^idj i 1844 aIjlII ^ 

^ T *• " M 

(JpmVIj SLoi^j Lf^ ^JbAA ,4IL3jJdjLt 
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tjLA L— (3^^ C^ '-' ^ j_p— 

\jyua2ji tjLud«lj Oj^ u^ o^ < oL* 3^^ tiUj ^oIaJI (j^ * 

1823 ^Ly 8 (> Jjj .a^l^ (J*!! uij^ 

^ (>alMI (l^'if! Jjkj CJj5i:) jjLi tiUtjUj^o ^^LLla <iL_uijl 

fLyVl dAj ^UJ S^t ^ —«41J jrU 

^1 1828 jxLJl Sju^Vl omij *v^l ;iaj c^\ 

CjLij djdJI (jJ^9 JA Oj J»“ iu\ ^ iijj^ S^piJ 

4 jj^i jL>.lj (2h® <J^ (iJl— La . A— jjjJI ^1 \ ^.A 

^ jAj 3—Lujjdl dJjJ ^1 jJaii,! iS jiJL 4_-JjjliJl 4 —l-joIL 

4 jj1 jJI 4jjyx« J>^ • t_^i.u 5C . " j Lh* —‘-^ 

^ ** 

Ijyjtj 4y5 Cl ^;__j| 4 _u<jjdl Ol U*,>^ 1905 |»Uil Sjij—(lili 

I i4£,jjullj 3^/Xti 4 jjI <^1*^ 4A j AJyjtt 14JiIj i I—flj * 

j . Jjj^jIa ijuxxa < jr < ^ a tjVl (jl^ Lalflj 4J Cx^yjl 

*• ** 

uJI 4 ILJI>-j Ja^Lj jIa kA^ <j^ 1837 ^l— aJI 

ft^^l 3L>. 4jiJL 4jLLa JL>JJ L>*Lw*a iJaaIJ 

JUc! L^iA Cia,\i (jlil j^icjuJI CiLl^ ^ ^ n^tTr ll 4jj-4a.!j t jilsJI 

^! CjL;3AxV( 4jftUjAl CjjIj! U^ Si—LJI 

^LujiA JLskLuill J-oA cil^j ) ,» li . ! ij (JUI kijL»Jl (j^j • 4 jl »*ll f-ijj\ 

m 

Laj iCjIaLui ^Lu3 i^JlI Lyl^ 1JLJ^ ^ L)^>^ cdJjJ 

CilAL4kuJl ^Llo (^V (^j—L 4i V 4J^ 3-0*11 IJ.^ 

^ 5L>.I_toil 3 . 4 A (_31 I .4ApJ ^1 1$ <j31 J 

(*4i *Jfl— ahJ (j-ajVl ^jj I « M ^JA (JjftA 4.1^^ t^l—fJj 

tiiJi I * * * (jJjt 4 Kt *4j__tduLujt!l jD3H <S^ till All J (j 

^LuJl 3"0»J1 ^i ^jl^i-Vl ^ 4Sj-uj)) L*.* '1'.' 

^ Lo^l (jj9 '—>-L^ Ua>. Lo^it ‘1 a^— uiA 

LaI I < Slijjua JjO Jpjua^iJ La I jumaIj ^SjUaJI Ljj^ 

^L*Jl 3,-xjiIjJlj u^ j^Vl (jl^ Lfj .(_ r<^l l —* 

CjIaj-o^ J-oA (_y3 ^ . 1-4^ iCilAJ 4j-dL>Jl l Ul l 

• cy^ 

-«tpLP-» (#) 
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* (jVI SLaj ^ (1843 ^UJi ^ Lj— uij 4 ,, ulftt l i^LiVl ajjt C i 4 " , ) lj 

jLu($ 5 (>i>4 ^>LJ1 cu»Sj (j! Juu ^1—uJLi 

(jjjUoj qm ^ L)£SL^^^ SjjAJt aXA 

^ (jJuJ jji^ ,1, <ji 5 > , jua .i Jb^^? (.-jljWuVI (j—C. 4lb^ laJ 

JLfljj h dj C a t(»Lt^b Jaaj) <U>.1 

4 * 

^j\«’it SjwjJLa (_yB JjjLa^U ^ 4>9J < 1844 ^Lfcll 

(jf ^LiSllt a^LuJLI ^c-^Luj i^Lu^U c^l 

1 ^] lJ^ Cr^i ^ t-Upi-iJI ojI^ 3->1—uiXl 

3^1J^t (1)^ ^ (jt > ** 4 

oyi uj^ t ^ ^ iSy —^ 

#(Ll ^ uisu'-i t>">^jbb jJj'—^ ub^i W^jj—“1 50 


4_5f (J-Qjjl (jju (j£)—<i(*Jlj 4 jjL>J( jVl ;>uVlj i^J .C^jJI ^ J-^ « -* 

4 * * 

ybj OiSL)'-^ (>• 

^jub (JM^ j" < (~t. Lg-.j ^j£LJ .jJjaLuijJJ oLJlaJ 4iIoLc 4 

SjjO JjV «(JLLo)) jjjijjJLo cjb^ tj^ 4j| Is}. 4 —jL^ Sji I dU 

cliLuu-i^ ^ S*U^ ^i>^^__iSLflj (_jid 1 q I «l>. I^t 4jt J^l < **< ' * ' >~J ^ Ob) 

jl Lstxolj Ijuj ((1892—1825) (J-ujjj l 5>^ (4-<»i»J l^Lb 

. jLfcjVL (j-uVtj LaLqj J-ftSij iljl^aJUj (_>4^ ^L^ T la) 

t. ..j|_^ 4 Jjqjtll dLpk L)^^b 4 jl i Lfc 3L4>ut^ (lUxdjf^ 

(j^ill (^LjJj i>j—1845 M .4_^lijl 

JUa! jjk (jt jj—^ ‘f blw ^ 

«LiIL>.j ^*"'J** SjlIj _ lm\j 4j 4L>jjLa Cdtjl^ 4->.l—uJll 

4 » 4 * 

^Un^l ^ JU^Vl ol J4< ljJii(3jJll^jLAia-^l 

4jji^jJ J-^Jb (jt U* . ..Ij lillj ^JUJL>JI (iiSL-xult 

4jLa (jljJtU Q>^ ^Ls»b cjj^ ^J J* ‘ ^ JUjjiIj 

,?LlJtj SjUaJI JU£.l ^__u(jjJI 4^t 5 jaLu 4^ ^1 U~ (d lj (C^ 

|jb ijSJj .(>ujbJ ^ 4 j>Lu(Ij^ Jxaij ^c£.Jl3j ^£jliJlj 4>tUlAl jijjlj 

^J 1 ^gL ! ^ I 1 ^ i4 41*! LblS>j itioL^Vlb JjI^^ILa jjajI) 4 4 ftttj ^Vlj 

bljUoi L 4 IU ((;>jla^ JUU U3 b1ui^41*j^ 
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La>aVl LJStjliiSVL j3xA 

^<j-a c *<zjIjIjuJI 4,^jl>» Lft^Ltj? jljj * 1847 j- * ^ ^jdUjjLi 

to 

J l.lil^^4 i\ Ui^l cr^ 

^bXlt ^LJLI ^4^ 5jl ill II,it,4/VI ^ISwcVlj ^j| 

1 4 ^iAaj (^tjj *4 ^jJIj^| _<j^iu-ul 4 ^ju 

Jj>ld q£l ^llll U^UxI ^J>U1 JUI o^ liJliA 

^Lu^l 0\^Jt ud^llLait ciJl f A l^UdJ^ ^1 oLu^ 

L?^ (JiiaiJI Lwlj <L^L>. Cil_Cj-q.^ 

<^1 t3j—^ (Ji^ 51 kj aiiu'-^ ^'jD c^l 

«• ■*• 
4 K i , f t ii l ^j|)) M <VI 4 *it i l l 0JJ^ Mill jjU*tl i Latjj,lj 

^ icLu-iaJ! 3jfcju>|j 4l4^jjL^f 

LjJij) rt*i I If 4ajjt^ti 4 d4i \ aj 4.i^1jJ ul^ Lst-uil^ IjLqjj 

^ to 

*((^^jJJI Ijl^] ^1 l31.^XI 

(JLcjI CjI ?jr ^.l A ^ S iS ^ LmJ oljJudU ^ 

Jj-sa^j •^jju-iaJij 4 tf i^it lj c^Lc Cj-oj^I l-^J[^- 13 Jjjlj^l 

O^ljj aL^Vl ^Lt ot Uili 5>aiUI 5^1 dU j aLSt 

4 I ntf it ^_).t^„,4dujj (jf IJLA 4jL^l_Ui^ ^dJuJ ^LLl^ ^lil^-jalitOiJjU 

3jj—uuXt <?*<*» jtl 3)jj^ cJ_ u&Aj CjLiao^ S j.^ 

4^1 A^~< , ( ,iVI ^jjlJI (jSJj . l^i>4> ^yS. ^Lun^ 'J1 '^tl I jji 

to 

U^ tillj * 4 j (jLj I^JL:^ _*1^ L>*L^iU 

\jihA Jifi . 1849 aUJI Ji <u J*LJ JjjWt y\ jJI, jiuaVt 

to ^ to ^ 

4-4J^L j. ^ m J__j^^I (Jiaj * 1851 ^LiJl ^1 j n<rttl ^ya» j JI (^j .-4J 

(jr^l ‘t ' (jl ^ L>^ ^ ol 4^1 C fiifafxJ 4 tiiA% 

4lfllj ^Vlj Jj;-aJt (jt ^^jVl .LdLlA 4rt mi JLJ^iJf (jt V>I 

bXjL^. * 4^jJL^I W Ji^t 4 j^^IjL4 4jklxu Luut 4 

^ «* 

t Jali a Jll 4l>' ni^^ 3JL4^>JLI (JiIA 4ij^ i.iti ^jIjC 4. 

oi Mtt I Jx^l 1 g t ii^ C4^>^J >*^5 4 Htf uJI C.Jjl1_x^| 

•* *k 

(JOJ-C. (kill Sj-1^ Ui>^^-2jU:;JI .(j-uVlj L^X4-> 
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*1859 ^LaJI ^*^q^3L2jJ (JjS 

^ 1 ^ jLx-iij cv® LaL^j jpAj 

4 Xi^^pj 4 ^St 4 ^ ^■Su"' ■ V i^i j l .iJ t \ ^150 

4jLi^ |jL^^ i4yL4ijtJt ^ 3^^^ Cy^ JUJlaI! 1 iirLmt libJlAji C1 jI^_^iAa 

(Narrative of Travels in the «^jJu jliu^Vl 4 jjj_*j<)) 

^. LijusIjIa LvUo jjLv (Jj^1 j Amazon and Rio Negro) 

4* W ^ 

3 i.j1 ... 4 j1J^ Ajla^ Ol^^i —ui (^^Ij Juu 

.fjuilo- >-^' 

1 3^tltl \j^^jMi£^. A jn ti lt l 

f 1 *>>St Ct^^JI wAjwjj i^L^j^l t flTftltl CjtJ Mi^lt 4 j<vlr 

Luut ^ 1 1 ^ • 4 .jijIj a 1^ 1 i^iOi iill AuajJ ^ Ct^ 3tlf^Ti 

^ L 44 I 0 Ljt(>-S^ *1854 ^UJI , IU 4 jiAjuI ^ 4 >> ^y-jjjb 

t^Vl >A Ijub^ i(jLijVl jjbj dJLA J:U-dUj ij] Lilli Oaj J^jj 

1 ^^Jt 5 JjjjuoJtil 3 i 5 J^^ ^L^j-aI 4j%jlb ciUij AJ^LjIIa Cj^LuiI 

L^ tjilj-flJt >^*2 ( 3 ^ C>“^b 

3 ^-^ (JLP^^ M (j^ OiSL)^^ O^ Cr^i 

( 3 iflj L^^S) lii (jl ^ L^i—uijf 

(ja/Vlj j^LdUj *4jJLil l^JL-ujV tjtf .UJii\ —i 4A1S^ (JjO 

^ 1 jjVI 5K A^p 4joi^1 aI AjuLiI ( 3 :U*^ Jl>^ 03^ ( 3 ji-uJI 

L 4 J L^LASit-ul oljtj jIaII 3^-u^ ^ ^LjJI 3 ^^-^ l^*-^! ^ 

UJLaj j^f '« I^1 i^ijMjJ CjLi^l (jl 

^j^fj * 4 jL:vLu>*I ^4^ JlI ^ J^3i JLjLc, jjl^ ^ U^J *(^tj-t-uJl 

■ i*i l i* I ^Ut t ^ Cjlj^t-5bj4 L^ i^Lieu^l cJiseUlt clil t tt \j^ 

tc-i JL^j-uJll 4 aaIjjj 3;U rL >jl ^jtj 43ij^LALja^ AjL-uI j_i 4!I«J^lj 

^)j 3 . 3 ^ tillij * 1854 ^LlII aiiJLxj ^ mmI ^^ 1^1 311 ^ jjI^ ^ 

^d^Jbjuail 4aitil ^j!^n chJJO^^ oS^I ^j-« ■ ‘ 

(jJl tfjLcl tiiA 3 1 ^ AjJLI ^jla 

• LftL^ ATcfay 
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^t^jy 


Lo-d ijolaiJI L>.Lm ajX\ aJ—A 'iLLxj C«fl<t'v 

Laj 3:) ^ (3^^^ L7^ jMOduJI 3^_ Cj^ 3j.^ Ulc. 

tdilj^i—fcM Cy^ ^JLtid 4il3 ^j), < <• 

L (JJLuA 1^1 1 Iijt ^jgir tlcJtJ ^JJ tJ-lJUj! (2)-^ 

4 * 

jJ^Lcj^ . LaL^ 4.Aal_idU L^JtA.:^ CjI ?jiJ| 4jLjlL2^ ^JSIj i.>Lcj i 

jc. JN 


U^ ijja2j (_3j—(j» jjkj) (X>>-? 3jJ^ a —<1 L*jl—<^1 

U jjb j^iaiiJl ot -^h* ‘(Continental drift) oljL-iJl 5 j—*j 

j-^Ai*OdjL)^^ o' *—^0^ L>^J 4jL;i^laj Luk 

4.^)) o^UO^"^ tfLo—idU J C l 4> (_)l!»jVl ju^ (jl Ct^ oA>^ 

^1 t^JiJj o^ SrtjrtUti tljljjilll ^jJ (jT .Lr- (>Ajj L^ i(«(jL«jJI 

***• I * ««**** |%% * *|^^***k 

(*' *15 Jl^I (1^ ^ M A L^J 4 I o 

<t"n La^Jb^ (jjauilt ( 2 |m.JCi Vj aJj-uLla ^jl t^c ! 1| 

J Jjl^I SjLoj— uiA 

1855 ^LftJt 5jj) t^ti IA ci4-3tJ ASjJ ^ J .^^^1 ^Lc. 

I-^UL j! < rtj^ _coij ^1 (4^.2111 < 31 ^ \ flj (j! 


jt Oc^l ^i ^>Vl ^1_^1) Speciatkn 4^1 ^(^SU 6:J5S:U1 

*^4lul!Jl JdL^jl 

J^iJ 4>>J iOl^ j! J—<d*56J1 iSjJJ Oiu'-i S*-^J 

Oi^J OiSL)'-^ ^ 6^ 6^ 0“^b O^ J'—(«-^Jj'—“ 

LfcHifl 0^1 (J^ (3^ ^j) 4 jI:^ oiu'-i (J“ H ^ 

SjjUlSLa (jfj^ of ^ (3:j* '^■*‘^ 4J!Sl!j il^ll <^1 V"nVI 

.(^LLiiJ! ‘0£U'-^<3*"J 

^L_uu c^Lj (ddl jG^j (^j^LoJI ^mi 

jl iJjj L» OiS>j'-^ o—Oi>-^ JUJl J-U^ ‘Jilaal 

Cy* fjJi ^ «t" (<«b 4l:uLtjj ^ 
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4j^ I <ilj^ TuJuJI ^1 JU4^j .^—-iLuIaJI L^libluVI 3)5L^ 4„ ,»rljJ) 
•» ** * * 

(^! <jl {jj-^ j Mfj!! \jJt JIa jIj^I \Aa^% 4jtj 

Jl-t^ i4Ju(i Jj—L«l 0^ (>* L>“^bcia^l (jlS^J .4_JjJAiJI (J—C 

Ml j| ^ MiS^r ^Lj C.(j! (I JjjL^o SljL^I ^Jjb J,3U 

•• 

. Jju! iJJui ^1 ^LuiJ 

1 ift nJ i 1858 ^LtJt Lt—^ r t 

«« m 

^Lcjj (^Lt^ ^L>JI ajjb jJtj j£j3j .^I^Vl clI^I^ 

jL^ l)^ Cy^ AjuiJt^ (Jfr 1 < ii \3 

.^JLla Q^aseji (_>u^ 1 jub {j! djjJ?j ^^Ijl}| CjjxJ ^ '\ ‘jj BI jpnJI 

4jSjJi t-^jljJaJI ^ LoJ^ J^] ^ ^ l^uiLc. Qji (ji 

ojijijL^ j^Vl ol SojI—xjJI 

(jii^a-^l (jj9 j i 'y M ttl ,.,t.»Vl (j! L4Ji!Lft |C^ J C loj^ 

oJJt (jf ■ Ct I JL-SLa^j 3 

«» m 

«uiAJ I. /it ^JjL^I 4^1 J 4— 

14 iijj 4]La (j!? ^ jVl ju^JUjl ^V _uJI 

•M 

«^ii^SU l£^ iSLpJ) ji^ 

4^jJ1 4.xfauJ tVjf ^^tjjt^tl i^LiujVI 4 j^.^u jJbjjv jj^ f Jubj 

jlj^Vl jf . jlj^Vl Cj^ iijilo Jam Jxv ^ * j_^Vl 

m 

(jl^ ^ O^J BLpJI JUd ^ 4^^La jJxIa^Vl 

L^L%Itj| ^4JJ (^f —jIBuuI jju (jBijij Uxj U! B—BjBlmtl 

j? (_3jjJaJI —«J .3 jj (utt ^L*JLJ tjLutjC ^ejjuajj (^^Jlall —JLuaJ 

jjjt^t 4.J—uillij La >*-* Ct^) LuajI ^1jjVl (Jl>iJ I «JLcC. 

e^ljlJ ^lj:^l *(jj!iUI (.?—^ (j-«Vlj »\j Ls jl ^javLVlA 

^jjl —1^1 idlijii 4 ^j" * dJujLv ^Ijjf ^ Cy^3 b*11 

^ (l}>iJl 'if) je-tlaJJ oJ *0"*^^ '^i 6iSL>'-^ 

jjUuJIj cjLuL^I djjjL»k jjL-ju&a jI (Hcritcibility) (i<£;jlll 3^1^ djjj _ 

jL3feIL.uf| LlJ J Iiiftj La *LJk^ 0*0^ 4idJL9-Jl Juj 

*4 iiirt i (juiVlj JLJi£i jf 4 jjJ^ AoLl^VI Cil^Lu^l ^ 
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(MlttjU 


t A. t *1 S lt^ 1 I<1 j(i«tj (j^j jJ^I^ 

jjtrt'ilt t i^licjbVI 111 j— tunj <4^jrtU Cj|ji jt* i i 

(_«duujl BL«^J Bi-pi- Lp^luit ^ ^^ (~dl^ (j^j 

JL^TttJ j! itnit ^l^lll ^ 1 rt <a I J— ui! ^luJ (j!j (4j| j 

Lftj 4(_ps>jS/1 ^bldL_ui L^LaIo UdL>Jl 4 jI JU 

M •* 

4jjLd C7~^ lAIj^ 1S58 — ftjl 

4 * 4 * * 

■.la-j^All j2>c. V (JSI —«fliJ Jjj'^itl (_yJ| lIiLc-jJlIII —j (j^» (jlj— 

CT^ 4j1j 4Jt —^ 3J1—LUij (jr^l —“jIj .<((_yLui»Vl 

13 Oj'-i (_yj| (±<jfc.t.tlJ ilLjjjJl Ctli^jj .citSftJl (Jljlstja 

«* *• 

L 4 L 4 J t3j“ ‘ u^ c?L? M * «^ltj uiSD^-^ * 1358 j_Jjj 

B-«JU^ <^1J^ i^Jl jv j t^LUli (JlijJL»- (JL ^^O -I UJL^-^I^ lW^ 

(IhiJU^*^ 5j-<iua -Uj 

O^ Jj^ *4 jj-l-uV1 4jM^— il^ (>9 ,4 jJ-4j-2J1 

C3—*i ^JJ J-^jb O-’^b ‘Ah—^ 

(> lLILl^ .fatf ( CT^i ^Ju^ 0_^ 

A A ^1 ^ ^1 ^ LSjI ti 1 t jut jL^pjfut ^ ^ tTiy u 

La (J^ 18^2 aLoJI 1 aLlII ^ L^tr^^jg 

Jjua^! L 4 J 1 jp >jja l. (jl 4__! 

** 

Salt.,!*;:* ^^\ I 4 J cbjulj tA O^ 

—1317^ <-^3^ '"‘1 ^ic. ^ —i^Vb ((J^ uA? 

bb b‘^JS-BfiiaJI BjjIjJI f,\j^a£.] j^l j ) < >if .. ^Aj . ^ 1911 

J^*_<ij) (_flj-u£iiiJ u^ajf (jrtJ Ah^ U^ Oil;'-* (>* Ulo .Jjkl >baj 
4jjjub SuLCudul (ir^ (^i 4^jiJ ,<m ^L^jlu o^[a —uiiL 

^LufljJl fl* i 1 ^ ^ J iAju 

aLaJI ^jLxldj (^jl)I aLJI jUoVI ^Ll^L ^LuVI 

I *r •* 1 ^ 


•L)iSL>*-* Lajl>»- tjSJt SJlaJI (*) 
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I j ^ cLlsk^I ^'0 1844 

9 «k 

d-LSLJI c4>^j • ^m» 4 Linnean Society c^jjltJ 4jt^^ 

JG^j (jf OJ-^ 3:!^J:j C>^ 

Lt^I J":!^ (J^J^ Ci>il L^i ^^juijj^ jjk l^j iH'v CjjJll^ ^ 

jjjLw3^^-j_-4^ 0“^b 

•Ur^J ‘lHJ:*'^ ^ Mri - (ifajj 3_j^l J^j 

«» 

4^1 4-IJL^4-::^1 ^^yi C^Ll^ t. f Ir^11 

.(^jjLIJ ^,t*A:v J^jj 


^>MkJ 

J-«Lji1!I f.\jl ^LcjjVI (j-a j.^ >*Aj 6^ C^jLflJl J*Jj 

^Vlj (j! ,^Vl 4 a}. 2>. (jS3 i4jjj_-uLA (jjJ ^buJI 4!l3tJ ^ 

^jrxilflll c^lifcluVI ^1 SjL^yi cllij JLaj L^ji j J^ll^tj ^Jl^ UL 

Jl^j i(jl jGjiJI ) JUk LjL^ cJlII 4j1 (jlA j^fj *4jjJj[jljJi LAjLp£,L 

L^^jf ^ 4^LuVI 4jbujJI)> Sjh^tlLa SjG^ u^ltj ^ * * 

*• ^ *■ 

((^l^^l (Jjusf)) j-iiijj fj\£. (jJJIjl-i C<4f.j? L^l 1858 ^LlII (J~ir 1 

24 /j3 c^l IV* Ul^ M ‘^*1*® La iJlAj J_j\_a jijj 

jl ^tj ititt LjLsfcTuVl _>. ^jjo ^1^Vl Jj-o? l—jb^ 1859 J 

c!->JL>.!j (((SLpJt J_r^f Ijji Sj^LaTtll _uJf tisl_ 

^LiJt J? ^ alttl j^4~'y U aIj —ui ^ A j A 1 Hirtj c^bSJI 

Qji (J^lj Ia^ i-ju^ (J^dtjj .^^LuijI 

4jlA\^ c^<- o ». 4liljLc I tr> Mij 4 ro >' j ) '>’j i^ i ^t ^1 • ']* ' 

(.3-1^ 4J^ \jjt ^ 4jd i 1882 Jj;>J^ 19 4_-_uI1 

1 Jj^ a^jJj ciJlj A CyjjjCLuVI^ JjidlLlI ^IjlJI jIj.9>J| 


fj] [a^ t trtjtfU LaL^I jIjI (JSjI Mill Ll^llul : 4^1 jJI (^J I.Gi*i4 (^) 

^jji^ ‘L>^^ cj^ uj^j^ ' 6r*^ Sjij Mlm s jl^^i 

w ^ 

.^J3 oIjiaIIj iciulj JjJL 'w jjb La ^ ^i ^ 

^-419 6-» ,_>-IjjaVI (»#) 
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(j-* SjILaJj Lulaljj (^jTtoua ijSJj L>.L^ (3^J *—JiSJI /jji 


. ^LmLlII 4j^> 4_ui Li_ ui j!>T Lo-a 

|4^1j J[5^Ij tj.u5LJlj (3i*\< 1. Au^j dJtjT cJu^j 

^1^Vl L_^ (.7^^ iod'i jlalJI Qj—14>>Vj V 

^ (^1 ^^h 1866 j*Uil J^t (>a Uj"J^b ^IjJI 


L>^^ * ^^-9 Cy^ 5^ <^ifc ^JL4 UiII ji^LnCij 

jil .1880 (.LJI VI fj ^1 iJUl ci>K ,^.tl UftJi. 

1 1*,) I y^ ^ Lh^iL^^^ ^3^^ ^^)^L4duVl ^Jb 

^Vlj jtjua 2 l_SLULl ^jjuLoiJV) ^^3 * c>^ 

^LjSLlXt 2 LuL 4 J^I 4ZLi.SfclLl|^ 4 M ilM AjLjO^ 200 ^3^^ I 4^i\jlA 

4 « 

(^jjj (1910 i^UJI <3^ (1893 ^L*J 1 L 4 I 

jijJirv 11913 ^Lit Qji ^1 uJI Cjjluj^^ ‘•OJp^ — '-^'^SJ-i 3^ 

(^LiSJI tjLA (ZiLsboxo ^ja"! 1 J[^! Jib chLSU^*^ j 4 jL^ (jl BjLuVL 

jaiijLlt juu (_^j3 (jiiA Jjl jjft ouVIj ^ 1800 ^Li) Jutj Jj—!jllj 

3 VJ j A^c. ^LJl c3^\ ^1 ciljU^i 4 >a (>Lj (1900 

.^IuLa ^jj-s ( 2 >^ ^AibVl jjb LoJbjL^I 


4 L 1 & aL p4i^^^.^I <9i*L4u4 4 J ^1895—1825^'mS a (3^biuu 

jt i I JljIj 0 I 5 (jt I^r Llilj 4 L 1 . 4 AAJI 3u^L>Jl 

^ i*44i»Jl 4 :Li^I qI jj i^ ^Au kJt cjL- 4J)i^ gdJL^* l)£3L>'^ 

(_^SLJ JIS (2>4 4jTj jJLi V jjUJi 4 jjJL^ 

pj^*" i^JLjtj ■^> 1x4^ t Jl^Li^ 

L^ Oj^ ^ 3 jujl^ O^ * A^.n VLa^ (jlSj .^JjaLaJI cjI 5 ilnll 

x^^JLuu^Laj pL^jLLa^^ ^J^Il L^^IZubI ^ SjLuJI «Lij! Ij^ <A^fla 
^jNii^j 1-ptj l^Ucj^t pJjtJI * jj|.iQ/<tlj j.jS1jj^ 

(Jf^ 1858 pLxil 4jt ^jIm *^L^Vl ^jufa 

^Vtj pf lU pJj (<^ pJLc' 4 j! Ijl£ ^ l)^ 

Up^ tBjI—ufVI dJUb 1^ ..Xa ijj.<.AS Li^ lj]j ^LaLJI 43j,lrtU ^LIjI (JpA 

C>^ 4jlJt fji *Lu<u La JS JL^ (jf 4 a i <<j 
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uLjjJi^Ij uIj^I 


^oixll jLSij i^t (_ylc. (j udLJD^-^ 

LT^l lP^ ‘J—^ j^bJI (j>^t 

cdJj .SjL-cLUI (jja »Llu *.»I Ld Ji__>. 
^ ntC ^.„,.,i*lLlJI ^dljtll 

3Jl2j - l—jjfSi (jj^b 3l^ ijj —« 

(Jib! 4 jlL4J 4 _j| 4jj!^ fjja LgB.d J[j_»ij 

CjLal d" aV «±<—j-^lj 

Laj^Ij L^ UJ^ <j^ AJ^ CjIjJ^j 

tiljLfliJ SJL^a i(3:jA*JI 
(.7^ ^j^kjLdHil J_d T ouj <J-^ 

JjJ^I o-^ Oi>i^ -W=^J 

I \ ^ Mil Lo |jb^^ 

lij <^L.JujVI 9JL>» 4—j 

*• 

—dj oiSL?*-^ D—^ y 





3—j^hitl ^ I, i^.i j^..K\\t 

a_*^LiJi 4 m" ,.:M 
Jjju l—Laj-^ * ... 

uSLK? <(,5^^ULt 


*_Uftljt 

^ jj *r 

*T^J ^—-t-Tlf ^ 

tjUb ft 

4 t aT 4-£j|)j] LT^i Lf** '*^‘* *T 

^JUU JLk^l ^1 llxUJt 



CJ—*3 

I ii rr 
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ftMlfcjU 


I Litju_^ (L^ O ' i ‘" 

(.y^ ^ Ji^lj dxSj < CjlaLifu T i^VI ;jt t lO^ 

jl£[^ ^j£L N ^*‘ '"i'ft (J^ (J^«jij Li) Lub^ Llib (j—A ^Loic. (^j—jf 

2lJL4Jl)I olx^ J L^J * J L>^ ^ ^ c3^ 

jj,t^rt!i L!>^ ^LcIjl)) JO^. JLlljj **“^’—luMJ 

jL^jal jJyuajTb AjI ijub .j ^utj L) ^juLq^ (_yli ^_ y (_y— j 1 jJI 

J-4AJ (jt—ifuj 3 jlbIjj 5JUJl>. ^jJ(J ^^l ^4^1 AjI^JU 

Ij. fijjt (jl l^La)) JU ^ i^LiJI 1 . 

LflJ jJJL^I L^ISLa Jl:>o J>al^ J5j::w ^J ^1:L>*jj tl— 

. jL4l*Jll jlioyi 


t jJI 1 j— 4 ) «*M <— I « > 


p1j| ((Jjt-i3l J>j (ji\ jLSU^VI j!) (JxiJI jij 3JL>. 4 ( j) 4* ) t 

t ^ 1 ^ LuaJ? 'j ■ Lli ‘olj jJI ^ (JiH* 

^ i 1766 ^Lii) ^ M •ojjII^ 3) j> . i^Jla ^4i*Jl 1...-4J 

LiJi juT “ 300 (j-* Ly^ ^ o^ 

. 1800 ^Ull 4 : 1 ^ oUjS .^JLtJI J^ ^LOiJl 4^5 

ciJLlJb i(jVl 4—J (^jJI (J^qjt}l jl—^l J ^ 

^ il844 ^1—itJl 4 j1^j —A (^J c-fl—JVI 4 —j| 

1900 ^IjJI ^^jbjjLc ^L l^VT S^.,. Mmtl ^LaJI 

pL^JUJt ^jL^ u—^ cl>^1 J ^*1 

Cj^j *j ^ <li>SJl (JMS* L»l^ ^ AiC. Axma^ cJi^Luaj 

i^i OJH^ 100 ^j-ic.Luaj ^JUl 9^ M< 41^0^ ^jl j^JGj (jI Lu 

cJci^Ll^j tl850^ 1750 (jptjoUJl (jo —jJLa 200 

9 Wi>-S2 ^-iJLC jtj *1850j 1800 U^ LaJLjvj I—^LLa£^ 

^ ^ ^LqIaJI JJlC^ Lj^oIa 18 


^1 <tU1l Jj^? 4 JLajJL1 3jL^Ij U^J 

.Greenaway 0^ f^j^* {») 
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At jUf 


loutian 


iyaro5c(v / lO Shoutiai 

Aroce i'; O Batyfes 

Carbou M © Iron 

7 Zinc 


u\ tore 


Carbon 


^ PhospKtfi’us © Copper jd 

^ Sulp'ltLii’ © Lead g 0 
I Ma^titsta © Sliver /jf^ 
I Lirtie 241^0^ Gold 
^ Soda ^ 81 © Plaritta 

Potash o Mercury 

<Lulj4j^tl julqLIaU ~ 

rt<i A <ldLuf1jJ 

4 fr *• 

toljUJI 


cr^i ^ W' Cy* JLSjjl ^ (Jj^LuJb 5L^ 

ajLt^- c«jl^ (jjj J Qji jJLLdt ijlgf. .S i^Jll 

M W 

*UJI J i<i i,tO (yi 

I «k 4 * «* «» 

(jSij iljTtJL^I (j£. J a ■ Lgji^l cdliluT Ci—. 1778 

(J^ juLa CjL>jjgi» i LoLoJ OjLa Ji^ l^aiLJ 

ftfr 

4 gjiltj ot (jt (-djJUj 4.4^1 JJJL>> OjfjLM^ L^Lfil 

JiM oljbJ ^^ iZjJLAJ^ cililLoJ (ji^ 

OjLl^l 1 ^ ^ lLIIjL^ LmB^pJU^ * Ij^ t IIJ A I Jul 

4^u*jj^ Slj^l ^ (^tjILufVlj oLajJoJI ^iLsu jijJj^t (jjsSj^tlLa 
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11 4 aI n\a ^7^ L>^J iy^ O^L^ 

{j^>^ ^ . fc i i ^J t dJuJLM Cdijl^ AioiULt ^Lud^Vl 

^ (jjs 5»<<iLlJi j-^j _ <<i4'^ 

aLlII ^J,J^aAJ^ jJtj . L>.|jjv (Jd4ju^ t(^;^Sljaj / .r I if, 

1 •* *• * ySi * * 

J.A jjriSajj (jt^^jLllj^JL>.j ijjjjjJl Ixu^ 4 j^ < IIV (1794 

L^ i^ljjjVl JJlJL^J 4 jJ|JJj9 f^ (^jjl £_5jaJ^ jLiif jil 

^ ^VJlu^ Ii tjoil J_4JIJ (jf (^AjUdtj 3j ( 5j4a 

<«* 

^ilut (JM^ ^1 Cyi AiIu ^f jjb 4 jjJ 

La ^juu-i-uB 4j.LdtiJ^^^) 4jtUI LjJ^^ydJ 

w ** 

.^lil! 4 Jjl«j Sj^jq c.i,<.fU^I 4jf 4J jStj 

Ljj^ju ^1 jJI ^ftLull L—J^UjJ (tilj t JL£.IJ L,<^a Ij^ftJj 1 Jj 

I^VjUu^ —j inj (j? 4J Li^j . I j 4> 03 «« 

**1798/1797 ^Ic, g.l~ nt 1j? (l_5cd>^lj 

te 

jL^ tJli.A>.Vi J__udj (1797 ^Ltll jj 3L^ Jj 

juLdLl^ 5Jl iMj» !^ ^ ..y.W 

cdJj itiJk^j .frlj^j^tL ljj)"rt< AjxmjjwoII <LiJLd^^ «Ciiij 

(4j (((L(d((Vl ("il iltnl a jlSDLj JbtSu 4XAjVt ^Vl Loji^j (^^1——u(t 

i_jb^ JA5 *frb(*itj 2jZt^ (JM^ <(m! Ijjvta_uija ^ f_^ ...I 

•M 

f^ Lij^iij (JjC«Jll ^litl djli ^1 4Lj(jfj J—uJi f^j-A <^L»j 

^1 tCjtj 3 i^tl 43 JL 3 J ^Li_c(Jt 

4-flii i ol.4^^ djuttLw ^^Jt^u^J^ 

m w 

(j3 <:iilj Siij py>. (jjj l ^^ lu Cj^. 4. 1- . * ^I ^ij Ojh? 

«% M 4 * «• 

Aojla ^^JL9 O*^ 4juL_uJt * 1805 a\jJ\ 

«• «» *b I 

U*! (ntj i4lj4j^tL JjtjoXI 4^L4 ILaI 4^jl (hJ fj^l^Jb f^ Cilj 

2jlj.^l (3^ _x>laj jjf ajjLm ^J^L>. (j-aj (1798 ^LJI 

l^l'^ (Hj ^^Ld4;^t (3^-^ Cy*^ (Jlj^ ^ c«jl^ lt^O 

11 4 «*^*t Vj 4> jLu ^juft t"itiJi <j. ^ t%j U 4. J 

* 4 * 

4»)f tJUb^ ^o,T rait 
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QUrijiyfi Atjut 


^ ^L__uJI (J^J (jl^l fl" 

O^ UiC' 4jLlyuL(jl ^JA 4 t < II i tlj 4 J4 ‘ f 

LtJ^ (JMA^ ^W!.? olj i^jjju^ ^1 (Jj^ U^ ^4lc.J 

(JjijJLu (_^Lojj jd1 J_jj| (j-«) LaJlS (ji jdJI 

5j|jj>J| ^ 4li-ii(jJ 4Ji MjJijtj t5j^ JjV Jjl*.*<j;j 

(J^ liJMj t-iujox (1808 - 1760) (j^jj 

lUlt 4 jLijiIjJ J-4^! t.*‘ij>- t (_yJi (4J (jjuj (_)2IuJ(j! 

(jjQ ^.dlTcifca «-dL!uIi£^l 4jaLalik1 jljfj • 1792 ^LJI 1789 ^LlII qA 
JLajq CjljUJI alXA CjUlSLaj »L_«!ujj ^ ^jAj iOljUJI 

(j! LaIjJ^ ((jrpJ^Jtl j>^ cr—^ CjJj (j|j) «<-.i. ..Utl 

<- »j> - ^1 J-Siilj ((JjjJI (j-a (1)^ (1)^-^ 3' <*r < ii il 

1798 ^Ltll gyi^t U < Jj^.4J 4Jjdk^>- f Luf i^Lub fc-iKII ^jLq 

(^14a:j.Lv ^ CK 5 J 4 J *«Pneumatic institute jJI jl^jlIIj) ^«ui«b 

(j.ujljJ(j 4.a^^l i^Lla^I 4Jx£. JL£.Ljib4 

4 ^ M *1 «« 4 % 

i-LtC. (jja *1798 aIaJI jjjj^T ^jA 

r «i^ «k 

i<u_*-uIj o^\ UJ jUJI 4Jjb>o Jjj_ujJ>J lO^U 

L^JI^^JLA <L4-l-ut ^ t t 4t ,,lllt^1 4 j^.^^ C. / U 1,1 JLl-LJI^I 

jAaJ ‘-^ ^>*1 (>“ ‘*^b»f JU^ ^ 4jJ .^Ij jUaj (_ylil 

JL 1 JJ*^I (iJIjIjjJ 4 (_^jLjiJ La) njLuijyI 

jSk 4^j J-^tj (>» M > rii,i lj *jjp^( 

fj (^ilUl jLlU 4'y^.i>tl Ji^^i^l t ^ . 4jfcltrt'< IIIVI 

• 4 k 

^JlI ^LoILaI ^dUdjN4 ^,j <rfr»? 4^] jLc^ 4 jLv 

\U j j —iuj*4— ftlll 

a* ■« 

fcii*>» ^ ^j**^^*"***'^^^ ^hiVjcj ^IaII < tf Ml i^t 

4j S^LaL-uiVIj aS\ g-tj „„i,J L 4 JJ jUJ( (j|»: 1799 ^LJI 4 j! 

<4jullLa^ LaLttx^l •<c4^|j.:^l Cjljl<ttr. ^Lul 

ajIjJI uj-^ *j4ii c>"b>^ #:1—^ 0^ 

*■ a* 

.^LUu^l JLlfi. 1844 ^LJI «UljbjuaJI jIa)) ^tbt Trill III 
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CjIjLc ^LuijlL^Lj 4,UpuJu Lt^ 

M ./■■ * **•,** 

j[£^ ^q^-uiL 43JJJLA djLa c^jLm « b^l JL>*1 4SJ^I Aj 

4 I ij Cjd-S ^IXt 

Jlj uS] Jj? Jju—Ji^ jL^ >i>^ (3dl>^ 6^ 


^ iA-jx-utll i ^j i ^ M l 

(j^JLdJ (J.4^ L)^ C?^-^ tj-u—4-aii ( 3 

4j»jV| ^jL,. M I n 44<l JjS (jjjll^ jLtjjVI 


^£iXAi *Jt U^ J ^llalLuil^ I.ntl ^JL^I </l m 

‘1^1* ^ (3^ ^ ^ ^ ^jiil L«d 

^jSUj ^ txl i »1 jlI^ *iL> tdu ciil^ <j^ 4 I crf*ij 

« t A fi<l 4j ^IjC^ < Ij li^f 

j^^tl 4^1^ d 4ajj|^^ ^ ^ 4^1? miT, (_^JLa 

4 J 4jl^l_ju^t cJij Jlaj Cx^tj *jLftli — tMLai\j 

m 

OjJi^J -it t>9 JSt (_yA «Ujt tJjt 80 ^ JjS^ (jj9 (JlJJ^ 

«* ^ 

^LaJI C7^ <"4j4j!i c^Li^t jJuuaj « 1800 ^LiJI 

?Jb il^Ibl^ (1)^ <£Li!i«jJ jj^jTuill JuLuS] 4 r< < ^ 4 1800 

^IjZL^I 4 jmluj cil—Jj ( fl 

4j^jelLtlj 41 <qA ^^^IluiI^ tO^V£Ulic Pilc 4111 A t r^ l 

«k 

«^Lf^^-^SLtlj Ov 4 <iirt*> 4 . 7 ^-^ L 4 (jLcr^ f 

0J9^ £4_^j^ 1 )JJI ^JL4 4^ C^d^l 4-if ^^k^jJlj 

** ** 

.(jJLii .x^l u^b JjbtJ (o>«tajJ lJtJ-sL^ ‘^j) 

4JuaJU ^ jlludut J_jt (jSlJj *1799 (>«jL« {^ (_y ^l U wX^m (j-u-uibj 

jJjt . L>.L^ <3'**;) ^ (Jj/Lrtjj jA J.4*JL1 

L^Liu 3^bJ1 Cjlj-uobJll 51 <<(i1a*i 5jl^ 4j|^uL<9L%ja 4JLuiLui 

^1 ~ ' *' ' “‘^ ^-4Jj .(jiojjLii JJ^J jIjl^^I jij j 

jbihl ^bj 4 xjLc>> Jl 2^ 4jt f JU^ bUj CijjL^ ^JL) 

Cxjb Llj j;b!l!iJ)j ^^jLuJt ^_yii jJtj 1802 ^ixliLil OjJLl 4 tHflit 
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Lo I LjU^ - LM JU V JL^ uLj_Ui! 

t tt 4^ fjLJ (^jJt jL£r^1 ^A'TfcJ f ^ j* ^Luf 

^ •* mT 

^ ^LaJ 41 j ^Uaj^ »l<fc ta JL^l <r^tt ^IdL—iduJt i!l 

jiJ (^7^11X1 J^^JlII J.4A^ IJiJJl^j <:rlj<>j^!l |jL^l_uua Ij^dUdUtuA 

« •» «» 

^l£La| ^ fjL^ 

*• •• ^ * * *** 

i ^ f >f^ iM M P^ 4 j 1^1! iQ ^JJLulj^ *- U^ 

^\jJLM J^L%ja£^ 11 >.Lm (3^^J * ISOI ^JJ^JuUi£L ^jl Mill 

•* 

i jjLxliXI L^^luifj lj^^ |jtjL£.| SjulXI 4!b^L>>V 3jL_t^yij ^ 

ajI ^!!>L^I <Gi4/^'V_Mj Ajtji^ cli_^ ^ LiJ_} j^j 

i_ii£^ <ljjTf"uii,a jSu oLajJkXI <>^i JLi_uJtJ oLilAil 

(Ji I iii Lq ^ IH (tl (,>^uu AjIjaldLsbX ^1 ^L«x__idU^ii 

j^AlIj <■ f'v .Lua ^ ajt^ ^jjQ it->» i>> o^tj^ Cj _^jl^ 

cdJjj 1802 jjLa ^LbftjSLLI jLlu«! c <(^^,.Ui jl^aXI 

** 4 * M 

J'jj' (^•>0'^ ■ 1^ J ^~‘ ' “1 3 

tx_tijLi f^yixAi jLd Cy^ C y ? i*i«tt^ 4_(iLtJt fjA 

|jL>.|j t^^^JLjkJll Ijjk c 3^JL9 (IjSlibj .A^IjGjVI J(JJ[>3 4_idUjjL4 AJ AlLaJl^ 
JjjL^oJlj ^jdL ^jSij (jjj) 5 ) 3^1 ^ll^tli 4 I 4 UJI (j-« j.^^1 (J^jJI qm 
Aj! (jJ| IjJ^ t JjIjVI (jAflgXI ^LcJLJI (j—4 Lww! jjjju AJSJj (j— 4 

.^_;ySlUt JL^Jtll i^jJudU c^ljJ Ldlojja 

«* 4* Ml 

^ AjIjL^j f4.L£.! i« Lbbj» ULi 4jLjl(£.b Zjiic. l!i|j 

jL^jJ,! (_yA ^Ltil c^^^LuiVl f Ijp 4^ t^ltJlj f^1 dAJL^ILuil ^ 

tT^dUdLsu^ ^L^LluoJI ol^oj^ljt smi 

^ ^ 44 •» 

2is:)UJi oLIj jyt ^ ^4 <- mI ^Iu (Jl))j>X^l.Sb4 ^‘ I^Jld AjI 

4j 4 A? VIJ Ijbjua J!(XJJ .^(j^lj frLi4-iSJI A.d^^| 

aLaJI >Aju Ajj£.J I—C4 cr^-^ *^ljl^ 1 Jl-^j 

djI^^x^ljbX 4 I >ii1mi ^ISIO 

(j-a 31 jxld JLaj 14^1^ 500 ^JjLax ^3 jj^^^ti ^,l_L4_iSlJl 
4 J CjjUlj (JLjjat 4 ju—L dU — 4ji^ 750 ^LidO —t^L>JLI 
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iSystem of Chemistry 4 jb^ ^ SijJIjJI a « .Ut l ^ 

M 

—ulUI] Sajjjfc- ^^liJus)) (jjitJIj cjIo^ fjji I j_Sj (1807 j*lxH j^L^uail 

^ <^l._r>sm )jLA ^ iWi^ .((a_uLjxjSj| 

^jj c?^ ubj^ Jj*^ Jj^ o^j^) 1808 _»J1 

.rl803 aLlII (jjjjij 1 ^ (jj^Ji 
* *■ 

^ Ajpa i 3j5j JL>. (j-^ jjjJlj 4 j 1£, Lfl-« Cr-^J 

^ —Liill]| (j^^l ^ jLixIl ^ ^Lxtl I 41 4_-d^Lcr (JLqj 

( f^yLui] ^LIjj 4(jlSU.j ^jjllaJI (jja jjt o^jr^ Jjvj j| -J 
(jjic f.f^ —u« (^] IjtAJUo 4 j I Ufil La tlilj jJl Jj 

Ijfj Sj^aJI — uil jj^ja C)dLH^ ( h'rli j *(CjIj j —II qjj ol^lj-iJI ^ 

^^^.^LIaJI <<1*1 t-iu^ 1-^*1 ...I 3|j| V I £**I 

6^y <jj^ Cy* oLaj_ Ui^ ^ 4jjSLa 1_^jt^j 

< J^bjj (jjlilb 5ji filial C*^ ijj^ (Jl L£U / -juaiii (jt J ) 'if 

CsljjJI ^4 _ujL>. ^ Xit Sj. i^A 

SjLoJ jijllil J 4 jJu JjU CitjjL-<-aJl Vj 

*• ^ 

jJ^iopii 4 <tA l tt iA (^1 4— uJu (jjlill-i t^^L4SUIj ^Lo^L ^Litil 

BiijjJLl ^ jjbLt^ 4Ii^j^f jlC ^jla 

Loi^ a ^ 1822 ^1—ftJI 4JLa^| t 

4 ^ rj i *1 ^^,A]| 44 j^jU&AJ Ijio^ ^ajLv? 4uuL4J JL^t ^^|jJ 

m 

< ~«*J ‘ 1844 27 jH —uiAjLa 4^1 4 j^Ij LaJLl£.j .(1830 jaUJ) 

Cy* O4jL^ ^ cj— t^Uij V t 4 J (jjiJ <- ij ^/i (_y4 mjjLls^ 

ofju ^^LJI i^Lij ~ 4 jL4 

♦ ^ f t l 4 J ii4, ti fcj| 4.d^^JLLl ^ II t irf Cj^ 1 ^ ^ 4j^JiJI it j 

jM I 

^qJLc LbLLai. CT^ ^LLK 3 j 5 j.u^t l 

20 ‘I^J—Luj^ta ^ J^^l (^aJa__uJ1 <: L a ^< . I I 

^IjJI ^ Lw^ LT^i^J -uijJLa i>aj! . 1779 MoUrnf ? 

* •* 
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owjJliT er^Jj Lu*^ ciUi t>* 

JL>.1 S^^—Jdu! ^ lAtH^ il788 ^IaJI \ —uaj! 

(j| ^Lj£.lj tVL.nl n ijl 4 ju«L:^ t-jiaJl o^jA:} 1796 ^LftJI o— 

•i.t.iiljjJI ol^jijjuaua cU*J1 4^>LTj jr^ U^ 

—i-u • 1802 ^UJl \— 

jjLljj.^ *:Li^*jSJ1 ^LlI (jjj (j-4 -UlJ# J^Vt Jjl (JxC. 

51, 11 .^t ij 1 .t^ti *>i". ..V 1 jLc.Ljua 4 iiifl'i ^UojJL ^ (1832 — 1766 

4^1 L I to. f.%} J**JI t jjb L^l 4.^^ 

4j^j.ci£, yLju4..^i4^jJjj^ jiA tl807 jli.uiVl sUaj 

, ^ 4^U:LAt j^jj (jx. (-BjuLiajI Lj jLlj^ 

m 

JLqx.! <1 <^^l*i<fi 4 4-tjj1jjJ 4^1 

m 

l» *• 

\^Lus Cy' JSljl (>a IXaj .j (>» Wii>^ 

tLu^).^ 2 lJ1 —ujj Lj>d^ ^3^ tZiL^j-ll (jl ^Lill Sj.^^1 

^LJI (jjfl ^1 JUjtj . 4^ jJl (jjjil J 4jjJajJ (j-* J"A*i5 

^L>ij1 <-. hi j JJJUflIlJ v-JjL^l (>« 4 l ,(. iil I a (_^jaLjbhh? 1810 

2000 (j^jJ jj) ' 6 ^^*} j^^UaJI 

^jj tfL>ol Lr^ t{1812 ^UJl 

jf 4 jjL^ ^ vu»4ji>-^ —“b *0J^'-^ 4 j>^ 

^ 11 j^t^'tc. oy-ij^ (jr>i 

«» 

^i o.«LiJb UjjJl^ L^J^J) j-i-sLaJI 

4jJL^V| 5^jUni g^piiLA Liii! yt 4^! 

JjA» JJL>^ (>® cM- ‘J-^LUU J t c-a^^AD 4_uJ j>jt 

^ 4^li JJ t>-Ji\LLhh' ^LUL.-i_j 

j.j^LxaJ 1 (j fl 1 jyjl£. IjJJLSb^ 'i—0-*:* ‘ J—(3'— 

.^jj.sLLiJlj ^j j/n ,lJlj fjTAl’4^^ Ly*j^^ tc(Sjja.^tn 

juloLIaJI (j! Cr^i Lr^ 1^.LxJ^l 

4j5La^1 ijc ,«J—O.U Urtu i^j U*t!^ 6^ 
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'*^) f4—(dul t jj«^j L*^> ^ (3^l9 

jl^l (^ U^ J— (j\£. 

Organic Chemistry ((^u^x^aJI ^Lu^SJI)) cjUdlax^AA L^T .pLaxuV) 

3* <utl 1803 aLaJI cjjJjloj ^Catalysis "J 

• «• 

j Textbook of Chemistry «^L-4 jSJ1 ^ 

ducjLAj A^Uajllt ^ <3^^^ itiUj JLju CjIjuIo ^-La CjjJLl^ 

a tjojju (1835 ^L^iJI j£9_uiii udLa 

»Ji^b JM->.jj(>® i^LiAjSJl JLsm 4jLi 


j^ jLa l1u\^ 

tiLA ^ j^T ijSl Vj) ojiiljJ Vj (j — 

3j£Ld ^JLdJ Ljl^ LLoj^I_ LM ^^*1 * A _c^l 

^1 Vjl l3jju .1811 ^LaJI ^3^ 1 bu^ (jrGitlj tCitjjJI 

ciJjjf ^1850 — 1778^ ciiLui^ — lj 

^ 'V *T****^ oIjIaJI ^ 1809 ^LlII uuj«1808 ^LJI 

cajI^ b|^ 

<iJU^ {Jb.^ * AlcLoltl CjljliJt ^L%l:^Lj 

• ^LH (1>-^ g^*<Iil (jrJJjLXju^Vl JL^I^ C^ 

^iri-V* oIjIaII C-LSBoIaj! L^jbel&J IJU^ 

Laws of expansion and compression dol_LiaiVIj jj_oiJI 

^jb? ^^LbjVI ^bJt i^boJI c^Luu^VI iL^jbcjJI ^JJt Cjjbfj 

i 1811 ^bJI 4 0 niL L-dj[^jiJll 4 au3^ ^1856 ~ 1776^ 

^ b^ jb 1^! {SJH^ 2 U ‘ ^^J 

i<(CiljJ^J^» 4d4i^ ^ ••A^i Cib^UoL^I 

CjIjiXILj 4 n» ) b JL^Ij (jT ((5 jJlII» ^ Q^HJI J V*1 r <|J 

b bj4 ^ ^Jiiu—LAflj *obij.:^L 4bj 

lUj— ill hH l^jjj *Cj|jilLtb ^Luju bj oljj3?dlj ^jpM 4jpiju 
U^LuU^j *(^uJjL>J1 b ^1 jLJtlL^LuVL 
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AUrf^iti At jy I 


j (jrcauji^l t Jl^U^ (1>^ ~ 

.^>t>>J[jJU4ll (jiJ 3i^Lu^ UJ^^ 4^1 <«2*ll (jSLqj (jyualkJI (> 

m 

JIJVJJ jjt l^ juu»U*J)j) (j(OB-UJ^I (jljfO^^I I jjt J *( gJJ 

jjkj) Polyatomic molecular form cjIjj-JI 5jjuti4 c»—® 

(jt 1 JlA t j (• a .^LaV) <La—u«L>- 2jla^ ^O 02 ^l.»J1 ajJb ^ 

JL>.1j La i (J^Lu Cjljb3^ (jLjIbtiJ (ly* Ljh-Aaa jw 

ajj LaJuA 4jTj *Lt? T. * (j-^ 

LaJjja Cy* 4 Mirt t JJjl)I i^^rLxjijJLi^l oLIj^^ Cy^ 

Lj^ JLsJt 

*k • •* 

•2^2+^2-^ ' 2 )^ 2 ^ ^a>JI I j-A (>£. jJAjj 


4^QjVi ^ jZ»ji>j ^LJj 

(^jjJl q\ J^ill icdlJ l&j I^JU<3 jl^[—3af (3^ ^ 

jl^LLdVl 4 Aj Tii ^ 1S* JL4^ 

*tO' fyltt L^ j^yliibJ ^1 1 j UjL^Iiil 

JAJ 3 JL^ C7^ cd-uti ^Ldjy L 4 L 4 I Cijl^ 


cjjIjj 11815 ^1_aJI j|. l_jj^^ 

^j^jJl tjljjV( q \ 1 <iij^ntj *(1850 “■ 1785) 


■ I^JrtJJ i(j\s^JjJjL^ CJUi^^ Cil^^l 4rf^a JUJublJI j ^jJL j^^u^Lutll 

** m 

LuLUf|j4 Cjj^^ u^ fJiiuVl It 11 ^1 La * 1 ?<Q 1JL^ 

U>iJl (>* JjVl <Ju-fialJI J>L>. ClL-tlSj (jf ^IJ 

J j^u Sjjiaja i""44Hjt ^^LaJI ^Jl^ (jf (jL^ LaLqj ^i^LlJI 

V 4^Ljd4J^I oljlfl^tl ^Jjuauu CjJJlm Ol? 


UJL9—^ 4Xal^ 4.9bpuo ol^lxA44 L-AjLjI^I 

*a *r 

4jjjLj^ ^i^Ir oljj)Isitl L^Luu^t 4^1 til 

JSLI ojj^^ o^ ois 

.>*UI ^ J>9 Sji jjj t_a_ ju^ AidjilLj ^ ^ ^ * 
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2U[3-1aj L>^J^ tl)^ 5:^-5 ‘(^5^3^ ^ J j-iLlajJt (J^ 4__jj jJl 

.CjIjJJI S ta l in (jr^l ^db 


t2Lc,ljjj 4Sj (3^ 1—^ j^'jJ (jfi^ T^ ^^*^3 

2uj *(j>A ( rt<^*) Jlj—ts lSj^' <-^>^— i-y^ * ** 0^ o—^ 
^aJaJuJl ^ ^ ^ J iJ t>^ 

J^ 6^ Jd^ 6-"3 oA)-^ cj3d;d>?^' ^UUJl ‘4 

^U1 Jl. -i'A 6^ 

<G^L>. ciJjj*o a^j i>jjfcUa <j4 ^ ^ 6^-^ i<-ajL>*^' 

JLUI <(^T 3^ >^pj' 3^ ijl^j-ajVI jl j'j-»^VIj ^jjJl) 

^ ^ 

Jla J. c^l A3" -IdJd^' 

s^lt". J (J^ Jb^ju^l J>a 03^ ‘5j*->>^' JA 3d^ *t-^.4SiiJl jl 

(> a-3A>-^ 

4^3^! oi^^ 1807^UJl 

5.*ij 2Lijl!lll jL»JU j Jd^ oLajJ^-LcJ L>^ t^3^^ 

"(jTj «j «i^ji^c. V)) i (3^^ CjL®j)t^iJ,L 4iuiaJI 

2LaJjja (SjjjLAxIl jlj_m (jf Vse^lj jjla-l ^—*3 

«• 

Ll^i? jLfljitl jl—<ji A^3 -^^3^^ <3^ 1 j-1*j^^ 

iSLpJI j! 3j_a» 4li^j-a -^'3 

^ 4^1 cjLuKJI ^J^ ^U>»^ ^ Aj #^Li.4A' 

.4_l>JI v^ oLxjI^I 


Jji^\ 1 Jb LdljJ iJaifl <ld^' CjU^laill 4j3jia*Jl bl^l jt SbUyi 

;JLc. LJuiu^l UjLir: 1828 ^UJI sUU- 

4* * 

i < A. t^t (Ljjl^ 511 fill II 4 j1jl:^J ^Uj! (1882 — 1808) jIa^ 

5bU (jriie_-ui3 j£>Is (>i 4^l:iii (Ae (J3^' oUjl^ 05.!) Lji^l o^ *UUJ 
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«;it t 


oUL^ (jl (iJljuT (-djjjJll (jlS^ - iTI «—iLjL ui 

t(ijJL>Jl I jub cr^ 

«k *• 

(JxJU 4 juxcLc 3Lpk ^ J ^ Lsuidlj 1 JUj 

<>>«tl cjLj^jJII (jljijL4J 4xj (jtj '3jj iJ^Ij 

iOjJoAA oj$3 La LJL£ 4 j^jumJI CjI _i^>LI Lo^j^ CjL^^jJLI 

,5jLc 4dftJlj5e-a j-usLc, ^ Sj^ olj!s j^ic, (^jlaJ C»— 

4% m 

3-lii»J) uM- iSjh^ SjjjIiaJI cljL^jJlt ^j a 'w jl 1 —o^Ijj 

_)L^oVl t t tii ( JULl \ L-d^-UJ cliljli (J^ 1 1 Cjj— LM 

IjjJI jjjSUI ^ 4 4^flj SjbjL^ (JjLji^ 

jJ&JLi ^ ^-^1-4 (jt I Ju^ ^ ^ 

.*Vl jSL-u V IJu^ ^1 ^ 4jjyua^ SjLc L-^jLIi^Lj 


UjlII fJjljL^ 4 ^LLc^ (jVI LtSL^ ajJj^^ c^Lfuj^l 

* 4 Irij t fi 1 4ji^x£a^ (jja (J-oaXI t_53 DNA 

0* 

jJb (JljyuajJt y 11 (jVI c^jJlH j^jJIj 

«4 4* 44 44 

* 4ijLj^^^^ 4 jij ^1x4-1^I *UJ) JJ^ 

«» 44 

L^jIxL^L SLpJl (jVI ^^iaJuj 
liXjb CjIjjJI ^Lc ^Lsu? 41^1x11 \^iuc \ 4^LiX;^! 

— ujLuu] tijjJi>. ^1 i^VIjj Cr^ 


Lll j| “ 03^^ <11 ^^Ll!I 

^ ut? *4^lj)j^tl 4Slij4JL! q~a I—Li! c^litUtVI 

«* 

CjLsL^Ij oLjI^^x>J1 ^! LLI i4jL^[^ 

«4jl^L^ ((3L^ 3^» OJ*^ ^LaJI 


Valency ^ISu^t 


* i 4 j JfJ^ 


j) ui]\ C-i-xlxjIj *CjIjJJIj La ^Lxo^tSJI 

w “ 

^LiajSLII ^Lc. ^JL^ iL>*l!mda Juu 4 .jxuLju! ^c-jJ^Lo^a ' 
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^ Jj? (1899 - 1825) 

SjjLfl jLutA jJbj t Valency j ^ 

(Sj Lsfcjuslj *J^ ” t—* Cr^ ^ J_., (<-i*tr, 

^jJL ^JL^j. J ^L_^VI ^ U 

^juk ciu-o^J c^juStii—«-i 5^ oL^sdloi^ 0^ 

j.^ ^ (^jJIj Equivalent ^l_oi^ Cy^ 

lib crJl Equivalency «^^jL_^i)) 

(>U^ tji CrjLfcXI <>0 ol jUuVt <UL (>^ 

^ «• 

(jlj t^jryaejuiSVl ;>» 5JL>-b crH^^4i^' 6^ 

. lalAj a^L_«L>» oj^ (>* 

(1892 - 1831) tijal2SL«.yi *1858 ^LJI (>j 

^ ju . u ... >J *bondS dajlj[;J) f 

‘1 ur^JuJ44^' JUjj.ob^' jUJll 


3 Bond i-Jflub cr—^ 

.\j^j .oy^hoi^ 0^ er^ 2 c^ r 

«a^iie3» *0?^'«>* ^b Oi^ * iUi- 

tii ciJUj *H20 ^Ui Uj^:j 5jt>.b (:j5>^jl?^ d^UjVi 
JiXL JUjj j H-O-H o^ <zA-Jl 

4JSLcj ^ (>aj dajlju OJ—^ C^J^JLA^' j— oi 

amonia Lu^l J^b ‘^J ‘^b^ t" 

< jL>.lj j-i^aic, (>a Opj^ *JajIjlP1 ..NH3 

O Lil^Sj >*" u^ (J^h ‘^2 Lp^ 


*2LL^aAi« Jajljjjjj! * 43 ^ 1 ^ (^a^.= 0 

0S3II i^jS.1 o.y-ij^ ‘^b^ ^j! ^ 

V^UJl J^j 


JI 4 : Jjl\j <^jX\ CibUJV! (j^ ^J\ jLib (A* 

cjIj^ (>« SlLlJU t>« 6^ c>^ 

^ us .flS>iJl <>• t* Je) ‘^*-15* 

.0 = C = 0 Li]^-CiL (j^ (SjJ* (e^ 


76 




liilirfiMU lilt jMt 


4jJoLu^VI JajljjJL <2^, 1,4 j ^ 3<jt A" A 

«» 

^LlojSJ) ^Lc. ( J aIao^ jm (,yic.J 4l^ LAj— liij jjl 

Laj-uu ij\ .(1896 - 1829) cl, — u^Lj] 

t- VnU a t iJ 4 a o C^l ^\^JUM •••* >1 I jCtd^ 

CjLoI^ 4.L^ C?^ ^ 4 (jt tCiftJ 0^—* 

(1 j< t« l< V (( I fcw i T t I u 4 rtt'V' tl^) 

^1) cjI^ jLj 4.3JL»Jt 4^Lj .*^JU 

.(otjjii 


ol J M < n<t c?^ (J—ijtt jl£Ldf ^.I 

c^i ^1*^1 La A cLcd^l (jL^hr ft._ujLctt 


jM^CM^LlAdU (jl^ JuSJ^ •TU^bXAll L^juiaj^ 

«* 

*^1*^ La 0^ (>* ;^ Cf^J ‘cr^^ LK^fc—iJ! 1 jub Jji 
a" < < h ^U j I a ^1 j'>. 4jf ^1 , ,4t 4jtj I^Llaj] 

^Loia >■ il < rf^ J U Jfcj (jf ^1^ r.j 3^^L2ua LL^ 


(>* >^J *J-ii^ cJihjM jj|j»^l^ ^\£ . 53^1 l^XUja tj^ u—* 

m 

4ja-jl*j (_ y Sl~i 1826 19 fjji J_J)jja 

1845 (j-a IJ-flJU* Jt£.Ljtx J-fljy (1)^ «J^ UijLpJ >aj^Li 
^1 tZljl . . u i ^ tiUj Jju jLc-j . 1847 j 

(.!la (jl^j t(_yJjjLj liJ—IX |a^L>Jl jfcl—taj JLua J uLaJI jij.jaItJ1 

^Lxtl CjLtlaLflluVl 4j^jja aliTI 

(j^ ji;^ o^ c-ajjjtXI) bg;gf ((CiljjMI 2iJi_ui)} SjLju 1848 

5jJU-uaJlj Si j'^T l (Ja:^ _^V| (4Jaj.u!(iJI JLjI^ t .i^',a t£il jGb_j 3* '^‘J 

^la^rL jJao ^xlsLfljjVI J M l 4 . (^La T iA^X SjIj] 

Jj—<1^ ^ Ja£. *L>^W (jr^t (Jt —<—tAi C^iXll jjlj— 

*• «• 


77 






^tJI . ^ ^ ‘(1889 - 1786) Jjoif-S- 

.1851 (.Ull UU»iJ iL)WlSolS-b 

L>^-^ 

j«ll 1855 (.LJI ^ 

jj^Li.j^1 o^jj> cM ijii_-u,i 

^UJi juA jl—^ (> Cy^ aauIojj 

jjuu^t sl^j u- ‘1885 ^UJI ^>j. 1811 

L^ j! (i;Lj£^ 4jt^ U jt) 

jJbU^ Lst^^^j) olj:iJl cru tij— 

J^1 J^) ^b^ 

4^jJI obj^' c>^->^ 

^ 2l^i^ 1 ^jj .cjruvjD-u^' 6j3^ i^>u a-jS^j^b 

^ ^1 tiujt * -* ‘ 1860 

• J.jL^llftll 


ajj JUU ol^ij . jlS^SVl »jjk 6* 

^iJ( ^ (^jJLjjLi cil^ tS^e!^ 1860 j*UI yi 

^^jIj Jj .5ji«J' a- (^' r'-'^ ‘1^ 

. Lijj^ ..^tji jii^M j3j^ aiaL-u, oa uu=j! jUoi cri! 

^i-^ • Jiiiit jW^ Ct^' o' ‘ 1861 j.uJi o^j 

jl . 1871 j.ui yia-villi*vixp- vj-«iW(> 

^ ,.;. ..t- 3j>Lt 2 u..UJIj (>* ^il> ctJ! 

.jU^i^ ij.i^if..villi(j^laiUsi vj^tj. ivIj. »j<u ■' «•'* 

^L. L»iu LSI! villi a*j f.5 

j^^ll i_>.u_v«Llji^_iJj-**^'^ a*j.l910jvUH 

.viLi tit vLvilju 9 i£ill J»ill c> vivIjiU 

i£j>l^ JD'->rfj'^ t^i jt J^ liiJjJj vCi^L^jJI Cy> JI>JV ULLil (*) 

.*Vi ULUjI -Uiiiil li^Lo jL?y U^ (>> AoUi-a 1^ 
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JLdtILul 

iJ[^.diJadl,l^^.j!La _uu^l ^Ll^ 

li^lr. Lkl—uij^l JL»«j ^jsse^ u3 1^1 ^ ri LaJlI^ 4jt IJL—^Jjoj 

t>>t t »1 flUtI ^Jji (jjJUJL£. ^AjVl fj\£. (jyjtj 1 Jl_:^lJ 

^oill 4^13. (jji ^UJI oA^P U^j o^ 

(jj^J iSj—(_ jU£.| ij .SjjJ^l 

<«* «» 

L)3^ O^ C?”^ (^^..ui£. ^XduLiil ***'j 'j * ^ 

jj jA I < <1^tfj d^LiJuall ^LtxjSlII *^1898 — 1837^ 

^JSlAjj 1 <v^<4 ^jLjJlI ^Lc, (1886 — 1820) Ijjjj^Lfu 

Llfl,^ 4.jc^ ^jjJI (3^J juuaLIaJI <^ ^ t^l (j-4 

t^^^uL^LutJI 4 <k Jjudl ^jC, ' ^ \jj^Zj^ 
i(^jrJ^j[jjL-i^ OJ>^^ (—kljLxIfll 4^L4J CjLj-4SU1 

** MW 

uLi^ 1862 ^Ijiit jju^j juuoijLlj (j*u 4jijL4ic4 ^ * 

(Jp^ ^ULk^ (iJij j <Jl! JL>*I ^L^yi ajMAA q\^jj—jlj^1^ 

lu[^ L^J ^ J^ 4jjX4 ^ 

U^ J—^ ^JUJ i(4j 

i 186Sj 1864 ^^^_aLc cjljL^yi (J—A St ...L.. 

^jJI i^La 3j—ui^ AjIji^I jJfe—uf j] iwdJj ^jm 4 tj_u«l j^VI jj^ 


L^fj ^jJL t pa V (JJJlII (3^J j-u^LufcJl ui 

i t ( «L^Lq-^V cjLI jb AoL^ju ^ _u! 

4-uc»i ^ l 4luiadj 4jij^^ 4^ T^~^J SI I ifl I fit! 

(^jJI ^LlJ) (1884 ^L^Jt V| jjLu^ 

aIaJI Jj^-*—«-S—iiuSU ^jLu^rLj cJt^^JuLa 4 j 

»MM ' ** M*"* M 

^^Jl Jl^ Si <1 iiiU 1 ^"fJ11JL^ jjj4j^lU 4^iJL4:^j c*a:,ld 1887 

%% 

4 4jUbjj| L^^uL^iu ^ 

CjIjL»*j| (jy^ 4*^ 1 tjr^ (jlS I ^rt"t t ^j| "fc t ^^Ult C)—^ (^) 

^ Ljt-*^ AjLuu ijJuVj^ (jl L^ t(_^UajJ Jo-af ^Jji jJuVj^ ^T (jl cilJi 

^ 1S60 aLiJI 4 jI rt {^jJlj^lA 
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(Italic jU 


o-^J 

^ic ticp* (>• iJi \ '^ cA M 

^ .(1895 - 1830)^U jisy .Li>^1j .Luu^l 

0>uyi 4^L^..ni (^1 L^ CrJJ J^* 4:L Oju UuA cJ^l 4^1 <> 

CUjAjc,-^i I 4 :!j .ajULu^i 

iU^)) *4_jb^ JMi- (> f^LuwSlil ^ (> 4-.. .a AU Jia. 

^^oy^MjX\ (>o ljuxijo^j.1864 i^UJI ^ j^L^l 

j^jJb JJJL^^J (4 jIj^ (_yi L^j.—ij (^t ^.IjjSVI 

^4^1 JX^I LJru ^>UJ1 I jjk 4__ib^ 4it 

jyj^t djjLsJl I jub u>^y' 6^ OiJ 

^ (>9J * j^-*j UjUli-l u—^ ^ 4 _jI:5^ 

2ujLiji aijiaJi oi j:l^\ i^ju ^u jxiij * 1^1 ^bayu 

4Jb 2UJo 1 

^UJl VI ^jukll 4 j 2^JJ (J oUj < 1868 ^L-xJl J^l 4_jln^ 
JjJL:^ fjjxaJ t, fljJjLxa aLddLill dJ-A J^l^j • 1870 

CjLu^ J>U 3jibLw C^ ^ ^j) 

jjV tLxSfl (_>JU^ ttJuJJuU 3_iij—U(L J^\-A ‘(>"^ u>^^ 

jSj *^U ((33^1 jt) ^bj^t 4li1j 

.^^jjjJi JjJL>J((^4)Sm 3^y^l j_-«J «2^» ^L^b Lii 

_5 J t3li^ (>1 

. 1882 j*bJ1 ^ <_LjJalaj jJjL* 

oljjblJl 41 lo (j\£. CA (j— 

^ a>^' oUllIl^ j:iU bjujt v> (> 4ia^ 

(>4 jjLJI c£L-.j^j 3 ^1^ uiuoi ji- cA 

^ iAjM—xMA JI^V tiliil ^->^1 (*:?>siJ( (i^j ^bj 27) 1834 ^L_*J1 

• N *b J__«!uc. 3 jujI jru jXJ-oVi (>jVI 

^\jJ^O^J^ ■‘^ <>" LJ^Joi- Uj (*) 

sjijiyi iaUiVi 6^- ^'juJ* (^' <>* (->^ 

■ ' ' . 1862 ^Ujl ^ j^LuJI 
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i^joU 'u" u^l 

liftjUp^J l^jLa ^Vl O-Jjj t^lila JI^jV ijj^^ \ < <JJ aj — uAi 

c^lhXlLj ^Liijf^xuja ^ ^iSt | ^ ^ ^ I 

jiUJI < h i i\ j U JJ? ^ 

*" *» 

^Vl cjjj^j . ^^L^jJI cjlgj n/^X t fj^ t3d>^ j^lju j '^j * 1847 


{_yJJ jrliSj—jiLbVl (j| Juuj (AJUI CiL^ju-aJI jj,j» p 

(2>^ >> < a j jJjjU (2>^J *2>^‘'‘'>^ Cl il,.„.,u< (_yJ| (La JL-w 

?Ujf (jA f .\^ioAll L^^UaJI JLua Jj-»1I| <.,i I fciu SjuoL^I ^ ...Ait 


hl^AA (_y5 1856 pljtJI tJjJUA pLtA 4^4——uil (J.^ I <1 

(1>^J iliaifl S j, n i f Jju pVl .tfjJlj (JjbLj i±u>. (4 jj^I 

4jl^Laxj— La\ ( J ^ ^j I u \j .4jaj)je,j tjl>-i-d| 4ja| JILa (Jjjajj jl 

«» 

4aaL^| <iJ Cxftr A ii > 3 it—pljiJl SjJL 1—uijJU Ja£:j AjjJj pjf jt Juu 
Ctil—UI 4 xaL>. ^ ^.LlajSJI ^ jaj—u*:^UI J^j-aaJLj tiJ li Juu 

* Ajjt jjLa 1 (Ja£. (jrJjftLc * 1856 pL^JI ^>*J ^ ^ * 

^LljJ jJ ^-aLj 4jLjaL^| SjuIsIjILa 

'-dtj-'Sii c*^ Ja£. iiu^ u-jjLj 

^Lo-i^VI 3^^ ‘ 1860 pLkil -1n* *1 l^LAii>>'l ^ ‘ 3 -1 A ^ iC 

AjT Mx^ (iuj)^lj {j£L 4" 4^ (_^jj| 

(■ i.< rf>i .A Cxi l I t i ^_yj| 43^3^ Jju t ajjIjLLa ^J* '*3 * ^ 


‘4— a ^ t U ^ 2L«LJI a jiAjCll I jlj ui] 

A* «• « 

1866 ^LJI i 1865 j*LiJI 

J^Ldol! oi tr^l M i t t 4pj^a^l ^j| th)i A ^ ^^ tn % 

i^pAaJI (jrj— ujaJJIj 4t4 Mitt jjLatu pi 4jf ^ ^_yi£, 11891 pLJI 

^tJajJI ^Lxiajtj (..dj^io (jrtJtej^JL) i.At^ djLpBjl 1 - ■ <- < 

t4iM3(j^ 4jt Cil lrtl , n JI CjIj (Otj-Ixu CjMj ‘U — 

•» M 

(Jl* (J jJI <-JxalXI 3 AJ < - (3*^^ t..iju^<A J4..,.(JI pJ 

.(pjOiJI pJ^mJLjjljj 20) 1907 pbjl 2 ^1 4 j3|j 4jt^i4^ 
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j| - Jjjj ijM- j:d<-3L>J' (J^b^ "*^^3 

1852) lip-^ Sjeix^ JL>.lj tHjjj-aJ 4J^J (1906 ^Ltll I 4 J 
SjjLv 4 . 1 ^ ^LoIL^I 4^ 1 1 (J>^ jflJLc- (Jjt 3^3 ‘(1907 — 

.(jLul^ (JL>^ tijjLs- U ^j) ^IjJI 5>»il 

A ljLI^ cJljJIjJ i^^i^La 1 <a *L^.< j(l 4 «i i rt ft 

-^Lc. jjLuaJb ^ —LoLuiS^I ^jL^I)) ;jlj—U j 

«!• *• •• 

^ 1^1 o^ as>uu ^ ^Jl ‘J-^U» J!u (Ju3jj dLJj£. 1870j 1868 

*A j Atj *4 jIjSJ 4 .a^tj ^LjuI j-t^LL»lJ 4 —jj Ij4jO I 


L^IjjLj j-t-filiaLll 4aAJ 1869 ^IaJI 

L^j 4 <JuJj-La /*\(4_^*iJl 

^Jjbj 1 Ljj^2j l(j 3^3$J^—^ (1 h^ (iL4l*il 

** •• 

JjLiall 4^ (i rtjiU >_iij ^) j^LIaJI <>i 4_Jb^ 

l^U.Vit (X)3‘^^ J3‘J^^ L?^ <^ 13 ^ *^3^ (4l(ij^l tliAjJl ^ 

«* 

^jJL ■(". .^jjl liUj lJi—( inSi ^ (_^t j—(-oLuJl .aaj 1—^ 

. ii ,1 j^ 3L^.u ciJl^ S^Ucl CjLLrf. 


(_yJi (-dJjtJ Jj^JJJ ‘4—JJjil Wjlj3^ (3^3 ‘WIP 



Li*ii 


Xt l j_^|^^| CjI j jj-aUjLil <±-<^ 40.^ l>^ 3 4.^f 


\ ,\< Aj t'wtl J >.|j 3jaC.| 5^.1 n> l j 4 L^ua » J C«1> i 3 4_LL4 jI.1 

^ Lijj 1 rt ^9l) 2i£)jJ( ob3^' <3—^3 fa- <„ n >i Cj—cjjJ 

to 

Cj^ jUj .(^^,JU_jJ1 3Jl£,La!I Ljjj (_13jV1j «j^jJ<a —(iJt 4^3i» jl —uij 4^ 

jt^'tc. jl Ld-JIi Jl!La .J. <. int < j^ Objl-Lblll i_y^ L_lA 
4 a-dl4J juuai^: tBrominoe j 5 -«j[>JI Tellurium 

3j3j V (^jjJi jjjJt 0^3 • i-^i-^ 4 rti" V t i ^.. J ^ 1 j n 

oLjjLtiJI jjJS^Jl JJi^JJt} ;J3 jJI jj^ll 3 l ^'tC . jA 3'"^^ 

(jjjJI j3>Il bft-yj (127.60 jA ^jjjiyiiJt j (^if I (jUl3l^ t3^ 4-uJjJl 
. (45UI 0.55 ^ j;LiJI jl t^l ‘ 126.90 >a jjjjJt 3 


JL4-P^j J4^t» uJl)t-l>Ij'—^ t-^bS (>* 

lju 14 *^ C7^ IxftifcJI JL*£.V| (jp -0 


Jju I JuJl j nJ (^) 



liLa i^Ai^ 
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tilUrf jyif At jut 


<± u .. :*' . j Jj^V^I _^^CJJ 

<^dU>- c<j>ij ^JjL^-Lt 4 ^Lx-^I 

( rtj^ljLLa l^jlr ^Sj. .A.iCTt ^ajL^Jtll SJ.A2Jt ^JlA oa_:vJJ 

^JA (JJ^t L 4 L 4 J l^tJUdlj ^UjL^! (j! JLAJ C^L^I 

(jr^ j| *^jJlI 1 < Vj (^JlII j^j iSljJJI <tl jIj^I 

» •* 

jJ^lj 3j^:vjJLl CjLjjjjj^I JJL^ C>^J Lr^ Lq^^o^lIaJ 4^Lij4^i^I ^1 

JJLC, ^La:^j UA.? ^JJ ^ ^ JJUlU^ SjJ SI jj 

(JjjLiy.U ciuj u> Jt jj f^"tl f^] ^Vt it^ "*"'*1^ * Sl^lII CjLjj^^^I j^-jIj 

jjlaJI SaL) al^IoV L^j^^juoLulII 
*• «» 

j^XtfsLUJI (jt CjVL^JI ^ .r-Vl c^LaJI 1,1 UJLJ_ 

* ** «» 

f-tiaj 4 j 4J ojj L-juaj? ^^yJbJ.^^\ ;j:j j-JI ^a__»JI <^li 

•* *r ** 

Lo jjkj jIIaXI ^>-^^3 ^JL} jLM SjjLj cjVL^ 

IJL:^ 3Lti^ 1 flilV A (^^JlII IjiTI ^Jjuu 4^Lui 



1871 ^LaII ^ ^ 3^' j-3 ~ 31 


4,^j3lijjLA jjj ijjA cJt^JuLa >*J ^**1 La jj^ la_A ;j! j_5 

jIjSJ -i^-aju ^^LiJ( LiUj Juu Oj.^ oLjj^^^lj 

• 4j^Lui — uu 4jI„iIo J[jj^tj t L>^ 
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(J^ <r^' Cil ,. i < ^pi Ijujl^ <iJLJjj 

4^L2uJI cjIjI^I j^_j^i&j (j^ (jj# j|jL£,| 4.^L»< 

^j(j!lJI J ^ 4 " I i « lj •4iJjJ^;^| SLijJl L-Ijl ...f 1 j j j 1 " , ,. 1 

4jj1— fauU (Jrt>Jl cdJi i^LlA jtjjLdfj '.1799 ^1 _ ftJI 

. 43l^ > * . a A’t U (4 ju 4^ 4_-jui»ljl>» 2 l_A^ 

^^3 JJ^ uj^'-i <S»^' OW (>« 

.(j1j_j9l IjLum 4j! ^^:L_L.«u![ijU 
3.Sj>la3L oIjJVI y^ (jl M I J V 4i? L£jJjf (jjaJb (jSJj * JjL_uJI 

m 

tfU-t jf «-ft_45u^lj ((^LUl (>9 ( ^otntt l ijjJliJI jLl^ Iajl^ ^yjl\ tj 

m 

Lujj>«j (_^jj (jt —utji l^T ^4—I j| . A ii i fl‘i j-sVl yjt 

«fe 

^Ul llstj jjiJIj 1794 31 -CT^j-^bJLx}^' 

4 * M 

iiJUJI jdA (jA ...utij 

JI^jV ^\ ^j) ^jaJljJl ^JLkJI i4Uj JUu CuJtjjUjI 

m 

.(fO^UJI (iL^? (jr^ L«jitLut4 

w 

ajj__«UI uj_JUb J-^ljj 

^^\ pLai jUtj(>1 L inj.^tjciljUJ! 


L-i)J^ jUJI jji iljUJI 5j_^l (iiJLrtL-cuJ ^ 4:11 . U jjJii 

^ l^x > > aj Aji^luauAj 3__ob CjUj. «n:^| JjU ^ 

^J$^-LM <%>laj tillj (>9 Voj 4XJ^ t ob^ 


6^ Ci U ju4a> <>a jUJl 




ciljUJl ^L^Vl C)^ ^ a\.. ... ^ 

•* «* 

Li^T J^3 «U« (>itlj 5jlj-»Jl 4 :^jjJ 4^h^.t I t Aj^ txtj 5_—itlifcXI 

jUJI ol ft ju i rw cm—^ cjljUJI JJL*u5 

1801 ^UJI . Ui^i l J-«" Cr^ U- 
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jLfc jjJj ^ «*r ^ 3^-1 j cj|jL -^1 

t j ' ■■ 2 i^L>Jt ^ 5 !) ^L^jJLI —fcifcdj <j->'^L>JI (_yja 4 j£jL>- 5a^ 

.(l44u*aj 5jl>>Ji ^j-» 

^:iS\ 

AjjJJS J<i5V< C)^ Jj? 

4 ^jJIj CxjtS^ L_ 4 ^ ( J (rtto i l pLu SjLcj (jl^^VLj (j II , j J 

^UJI Cx>^\ ^ 4JSJj *431>xa JUl^l j^JLt Ijiai * 

tSj jJl (>• cy* J—LaUj i* r t 3 .a j I Kf . 

Sj-LftJll 4j OliS Jtt flJI (jts *J **** 
g^-w <j! 5j>Lc 1 jla . j-uiijiJl CitJ j (jjj J^' 6 ^ b 

1 * t j 1 J JII * ^ ^ ^_* (JUL^^ 4JjLaxx Ji-X j* ..* ^ i^'iA (_ib3 

Cj$u^ oljj 0^J . djJLa^ VJ (>ij V 4313 oljj 

^ >^i) Cy U« > > *j t* 

jj^j (jJJ (jj^'-i J^i^J ^SjJUfc^ ac-ljS JAJ (‘J— 

3 ^^*' SjiSLAJt ^juft Jam ^ (jb tS rth^ X! j-loL 1 *JI J.t4-» 

fj^Lui] ^J^ ^ 0 Icj^ Ijl^j 

L^i. (J*^j.( 4 jIj*^I L^l A iiut ^Lib l3Li>.b) ^to litt l ««T 

jjjft SJJJd* (jf^^JL?‘^4^^^ j-i^lj£. VJ ' "J 

J H2 (^t - 3j ^ cilj j (jji < r...Mb (oVl (>^ b J ft < «» j U^) 

^ J^•^ (_yjS tiai-t i(^jyi-! tjL— uu] Sj^Lc. (t_aj—(jJI lj^ aS^J .H 

3 ^ jj) ***>3 * l! ‘ u>Xi > - ^ ■* * i t 1 jj^jJl (j^jj jL>jVI ciLLx. 

. H2o i>« 5 jb Ho 3 js «-iJJ j» 

tjt (ji®(jj3llJ 3 ^ Cy^ (*— 

m 

^ Jjj (S^J^ 63 ^ tCilj-iiaLsHlb 3bi^ iy 

LmSj * 1804 ^Uy 1803 j.UJI (> (^1 Jl^t (> 43l>.bU^ 

Dj ‘ " '*j" (Jjilftjj ^ Aj^jA j** J^l—I-U 

(L^J LuoL^ l^irtTT* int (jf jUafi-U LaJj»j (jf oj-*) ^ 


69 






ilJUcajjj 1—Luj jj^ Lajuu Uj 1827 ^UJl ^ 

29 i4 jjl^ 4lit Lqjj t4jjJLl 4^\^j i^lt <GJL>J 

• (jro-oA^Jlj ^^L>J1 ..^j 1829 ^La 

aIaJI JSIjt ^ (jl^ ijjA^ jJj 

*k «» 

Cr^l <Li^JjJI (jjUJb 05*- SL^ ‘^Li^ (_yj| 

(jJjVl Jji*J) Laa^ ( _y (jt <;ii^jJ| aJJb (_yl£. (jrytlj (jl^ t_gJU..4 

u^ ‘-A/" *J—^ LJ! (jj-dJt (>o 

J i J ‘ ' * C>^ i n Vl (jtj t JLjVj.^j£^ 

J^:^^ (j^ j^jJL JJJL^J , 1766 ^Lc, 

4^1^ (J^-“ J j'y . u jJ ^ ^ La t_ij—uJj 

«(jLu1j 1 1jl r 4^ »1 *T Luf 4j^ij 4J (jl5 4_i! Luul ^^juj .SL^SUI 

^ C>^J U^ * J—«Ji La^ jCUl nJjLiJ (jljLj^rv 1 o-A 

<!)-* J“—CijlS^ I j| l_^ lWaj Lo CjM^e— tJiJI (J 'T*' '^<** 

L^la:>.| t^jryflj^ ^ja L>._j^ cJLLdj tL>.L_<jij ^o-AjJlj (Ja£.j *01?^ 

Lftj^ tSjlliill 4jiJj J-ojtil 

Vju CjI j i^ l^plj ^GLoLoILaI 4JJ i''.>^t\ ... 4_u«jJL 4J £jj~tl N 

t4—4t^M-II Ij—u*S *> >j^t~ 

^ lt^ ^^LUVI 3—4J ^bt (^jJI <jjj—‘-^jj ,5^1 o^<-Vj3 ‘jrt 

tjj4xll (jjj Sj—(l£, i^mi ^ LajJxLj ,Cj1^jJ(^ <_4iS^ ^ 4jjl 1 
fLla£,| j-aVI (Jj! J[5L>>j <-t ^u ,^ajij Aoic, LaljJ 

tiUi Jaj ^ i4Jj_La (bj^ Ala j^] jlS^ (j]j) jULuaU 

I j-& ALa£. t ,4(^j 6^J (jt^Lo jGIc. (JjLLo jjSLjSJI jl^ 

U^J O^ 4jC.Ij 3J1 (_yfl (J-4JtlJ JjAjJl ^j (4l Lx-« i biiLso 

4j>.L JjajJI L»al£. t Ji>JI ^ J^l (>a OJLojf La tijJLx 1781 ^Lc. 

<4_1«54U1 jiLliT JlvI JL£,1—uu ;_gjj| (jbbojw 

» ** ^ • 

bv<^ IJlIc jo-uaj SjJbjJjo 4JjJU (J-Aj i J1 jLt^(_^ 3 ..jt/t 5jlj| 

(jjt J£.L2 j L»ajc, Mjjijjil Sjbj jbLcaJI jjji 

(_3^J iL^^J (JjjXI 6jJ^ 1 (1785 1*1x11 ^«ulI1 
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tilt 


4jLoLftIukl jjjlaj J-*£. . 1793 ^LaJI LilLLA (jjjJtJ 

jJl ^Ltil A]j—ut] (j-fl LtxjjjG 

5 i ii i itn f L4^ i t JClSj 

.4_iiil 4 j^1j 1787 (_v"jL 4 24 (jjo fIjLul LajJ Cr^ 

jijIjiJIj bjjjl>jii #ij| joix>>yij 

p (jtj 4 j jJ JlJjj liU jJ ^Lu—ui 4J V ^Claaloj 

(jjSi t lirtiH 4 -luIjJ 4 iri^j ^ dj>^t ^jGj iLj^ula jf I^Ltcla La] 

jt J>j jn I n^ f 4 jiaI.^ ^ya (jS!j ^ < jj^ujSLtl 4jjSLtj) 

4 4 a g alt 1 i i j i Aj • (> fljtlSuJI fj£i, jJalJl (_>^*J t^JU;a.4^ 

Jj^l 4 p«m»4L4T V ^ 

^ 0^3 ! Jub 

iiUj *ol Srtitt Ij j js L^IjLSjq ^ A 4fll^ 

Cy^ ul? ^ LuaSl^ 4li^lj ^ 

LJajI L^l^ial ui) ^LLaj —uijj L^^Ju ■ i <tr j * A^^iitJI 

s * . * *** } ^ rj" ‘ 1793 j».UJI ♦ y* '. »h'i U 

i^(jJL"w 4-jJ^<Lucu.^l 4A^ ..AaWj CjLiu^Ij^ t ^1* A 

Sjujlj^I 4jKti cm^ Mij 1786 ^LtJI CAA.Au^tj n 

^La LjLi^ MitLa ^JtriSlul JLaj jJLc^I^ • ^^Ir. 1 < in) 

IbL^ ^4rtt? ^jlII 4^Lj(^ Cy^ 

a* ****** 

cliL*j cu::w 4jtj jl'V ttl ifi. ^m 4jk^u^ —*^Ct| 

clji.4j 4 jJs^Ijl 11I^ ^^UkUtl ^1 i ^ 1 ■ JJ^blu 

jLm Qja q] 1 ^ h^ A \ V jLst^l ^ _ uA^ Ct^ 4J^-pJLl fi.\ 

^ppxIoUl 1^1 LjjLI^Lj laJud lijj *( ijJ_5tJ V 4jj-a 

*^^^ 4^Jl 1I 4li£^JaJj \jaJuLa IJL^ O^ 

^1 Crt-x** flu'll I ^ ^ J 4 ^ \ . V^ ^ i i <i 11 A cHitJU 

J (_^lIdjcJ 4^1 I cZjJL^_i^ 1 i Akl 

UJL:o u^ (4 u^ (>> (j—^J 0^41 


*lt i t Lj ^^^Ult—ui 4uic;^lj <^\ t i iiVj ? r^ 1^ t !I lLUj ^Juh (^) 


iLaj 


ljLa LliJU 


67 






biUj^ 4lstJLaj . 1801 a \—itJt 
^sr •* * » •* 

y_^l ojLp^^l ^^loIaII 4_ fjjt ajjtj i(j^L^I 4 ji^ Vfltt ^Ijj— j^jlII 

•* •• ^ 

4 t |3^J 


^(jD (>* J —tisUJ.! c. (f* t j ii i ^ 

j^aJLI cjtj-ji^LjfejQ 2 lI_ lmLim aJl£ LajlIc ^jj— litj 03^ l^t?'—ui 

4 -ULjaj^lj iy^-^ ^ 1,-4 4JI) 1803 ^Ic. —uu^ 

( 4 J BjuuoLse^ jj_ jjLAOJJ ^ t—u^ Cl (jjlJlj LU iSSJ^ *(^— 

JlCj^ (.7^ (JjLuJ) f-i^iA djI^jc^L^J.) ^1 4 i‘>Uii<^l < 

(.74^^ c>**^ ^ '^; (JLc clij) (4-1 > Lblj^ 4 -_ 1 a c-jIIsj aj <>>L>iJ.I 

mJLM ^jlc 5 jjl^L>J,( difjiS 

|»bi^ 4 ^j.^ S 200j 150 (jrU L^ 

‘ ftj ' “ 4 j^uLdljija (jja jt,, U 4 4 jt—ifu (jf JL^ .« 3 j-JdL>JLi 

JLi 4 i l5j jil 1 ^jlr. (^jiajl c1jWjJ( (1>^ ^ 4 :at:>-l ‘(ti|>j 

.{jjIlJlj 

^'j^i Cr^i 6^ J— 

«b <*» 

jj^ ilj— luLj (3^4? JjoI_iL J <Jt4^ 

J^-^1 Cy^~^ d. - ^Ctl,l 3 jt. 4 :^,tt ^Laf —ftJtj ^JjJLauII ^<-^J ^23—^idll 

^^Ijlma Bj^IaJLI CjJtJjj — 1806 j^LfcJt Sj^^Lsu ^0^4 

dJijL^ dibtjua ^j! tSjljVl^ ^jSL 4 lII (j—a tjt^j 

L^Uaj^ Sj^IjlII c^j ^tt t^Lill ^ 

CiljL^ jjjj^ cdlj .ufJI jQ£^ 1 4 it \j^j 

Jj^J 

^. t,u\ 1 (3^1 I <*ill 

iJL4£r^ p ...Vt I jU 9 b ^ 3”2jL^ J[3~^ ^ 1810 ^\ tTI 



c>3^i V 4 .^ 1 3^ 0^ 3 5jyubl.9tj4 ^Bakerieti Lccturs 

(JjUu 100 ^-4^ 1775 ^LaJI l£j^ ^ — ujjuiVjj 


4lAj.u1^| jI ^*j jLatl f^j£. 4^a 4-^I jL^f l^ j it l j 2^^-L^L%-d 

■[(«^>^|] 3^JJL>iJ La 


64 





ilbUrf at jUt 


JJjJL . J—juaj£, ji>iSJI (j^ ^ t3di>^ o—^ 

>* (ji>U.>-Vl (^- «. »h\ )JI <J^ 

IjjI JLduj_(juJ aJ 4j| JL^ jJI J.4a]I 5j[ji dJ-A (J-b4JJ 

* 1 *i m m 

4^jaJI fj\ j2Uu a .^ i; ^>a 4:V dUjj ^-JjISIId ^J$ 

(JoLtjlI jLaI^VI (jJj Ul^f 4 j La-4 * j^j— 

i4j[ja]tj ji^lltJ jl J 0^ l)^ S‘‘-f—“ ^_^ja^1 

»jf>T '!^ 11 I a 4 J t d'^j"j ijfi,Laa^VI (_><d ^ (4 ( < <iJ I 1 .X 1 J 4jf ( j "> • 

11812 aLlII ooj^ s-^ CT^ J—,(_y 4 JUJ 1 JaaJL <lc,LUj—ujI ^ 

^joju ^ (J^j l>^ (J^ 

i^^^SlUl 04*11 IO£^l — ula ^\jl\ 4la^) (Jj — ui^ 

04*11 glj<tj^il jlli—Ult^ AjjL^Ia 4 l ll tfl j*L*i 1 -L-ulj 

•• ^ 

- J IjJJba 4 jjJb Jo^lIa-I 4jI^j i^l 866 — 1788) jl g 4 .a1^j 

2 Lt>.Lmj 2 U^iteJ jljLfl Lilajfj) 4.«-ujjX. 4.i^juaJ Sj— ujL^ liUi *— 

j-loi (jJLi aJ j) i/^'v (iilti J^i—w(J t ^JDJ^ Cr^ ^■*— 

(jT uAj-iUj) C*-iJLiill jjLs ^Ull (_3-Il SjJLA A^I \ < 11*1 AIaoS i(jrt-!— 

(jjOjJ LjUaJ;J SjjjJI Jjuj .(1815 ^^LlII tlJj-olud 

^jja *A4 *«Ij .J'6^ _«i 1 (^ jJI ^O^Llli ^ I A ^ 

25 Ai \j 3 ju,t ^]\ aSjJL r.A,^~l 1 Jufc ^^1 0 .ild <^1 JUiiVl 

(jia 4 *A>j I jt^J i(L.3^Ul ^ ^ >*j) 

. JjLuaJl 1JLA Sjj[j-xiaJlj I iJ*^ t^l 

aLiJl t-LaJul La^ i C, lM- J-‘-‘^ 1818 ^L_JI (^J 

I ^ *• 

SjLo cttJlj SjGII JSu fjiJ o-K (Aj^UI a—; iA4.^U \ t t i/\ j 1820 

m 

AjujJtJU lj-^ 3 ^ ^I 04 J oVl 

/jlajLc (^oJl O^^i (J^jJl 1824 aL*JI 4jT 4— 

*• * 

|jL£,LuaA 1825 aLlII juja L^J .A «jLitl>l 

1 ^ ** 

a^jiXI fjjSi JajloAI jJJU^ A H/^) 4 (yL Ofi-Lajj ‘(>*>« ^ 

^qIaJI (jijt ^ .»i ct> ojo ^ JL3"^ < 0 ^ *■ ^^^^111 
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^Lul) Ciii jo^LulII JjtM ^J^ jI i rtjjt jbLa q\ i ^ Jj 

tiJ^^pj j>fcl IJl^j SjLo^l i 

i \*\ iuj q] 1871 ^LaJI J[^JjtJ ^licu_uflj . ol j) 

^jjjlK (JWjoJIj 21j^iI!|JI j^x^LIaJI ■ \ t uy) 3 JjJL:^ 4JjiX:^ 

(j-A (J^ (J^^l <J^ L>"^ tU^AjJUU 

CT^i 4.j_uilllj ciJJji^^ ^jj^^Ltli *g. 

^1 , juu l^rt <Vi^ * ^ VI L^t {^ *ic . j-A ^JlS 

jl>.j 3 *(JjjL:jJI 5 jl 4^I —3a L^J SjjL^l ^p-oLIa]! J^LV ^ —« 

Jjuj . jiAiaLxxli «JUb ^^jualoJ J j i r^rt"it l jj-* t i Tij tCjtj—»Ldil 

idilJ lwJ ^Laj^UI MiT^t ^ Lal^ j i^uC 4 < 


aJJbJ ~ < rtjjtjLua L^ (.7^^ 

cJi—inSUI Scandium ^jjjul£L_c-JIj * 1875 ^L^l cJi—.inai Gallium 
j! (jj» (. 3 ^j • 1886 ^Lfcll < rt (V<<!!til 1879 ^l*Jt 

t_djLt^ (Jjl ^L*l—Mi Ijl tii'^*Mit ^ ** 

‘erilH Jd>l® .^1 fJVjCJi ^jjtl i jLtiUjI 4 

JLAJ i Juu p^ ^ ill* tl <J1 j 1 j ij4, _utJ 4j! V| (^j.ju»Llsi1 

Lo vLdLudl 4JM^ (1)-^ (J^^ ^ t^jdl (^JJJlII ^>4-* '■d—uJI dUj 


'^j^* I 1 j « 4JIJL4IL4 4 ^Lt^!? CjI^ (j? 

fj\c. (J^AJ l^<>nt » JuUOUC. (J5LJ 4£)ildl (jljjVl igl^jj fjA t (_^lj 

^^aisJl J!Uj *U!i—Uji^^ u^L*xia! 4 ^Uj jjjI 

(^jjjJI ^jUt 1 IaJIaII 4 tjJ o ^ Lajj-u 3 

f 1.41 a. ^Lal (J5U—uJI bsduis^ (^-*1*11 Li^J—u<^ Vlfla 

(CjLq^IjlII ^ j^Ia Lut^tj t<,..i (ij , j! jbua ^HsjjjjIj .(jJj— ui*JI 

cjj^I lyi^ 4 j! ‘t**j tfjSJj Laj JjUJI ^^\ LIo^j 0 ^ 

4 * 

4JjjlJI 4 pXJiLuj? L7^ ii^jLftuJI 

^ «• «4 «» 



<jT U^J^ P'lxu— uj\ (jjj (J^ c.djl—pJ (jl— 

9 Lj 4 t * tpLJtTo 4 S 4 jl l/> CjUI^ 3 j^jL^ ^ J' ^ 

4^ «* 
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2^ (jj_Jo.LJ| jl— ut UJI^J dJJLawa ti>lsaj (j^ 

Lt^ t^l S^LoU 4 _u 1 oL^| 4 j ijU jLa^l ^ 

^ IjLo^ ^1 tdj jlILj ^UJI (jhJjlII (_p»^1 

.CjljjJI *-^J:^ (Jj^l ^ ‘-alim 

l Cj 4l *|J Jj( 

^LJl Cjij^\ 4ixijU| ^jj) jLJLl \1 a ^ Iju^{^\ 3>5:ilt^l^ 

•* M ** 

4isj[^;jj9 c^L >=*^b 

*“ 4 » 

i ls:^LujJ( >_ili.2j .2L^IISL^Ujjdl 

L>^ SjJoLSJI J!La il!L9tj pL)^! isUic CjJjjj 2L^liuaJ) 

L» ii»»j liUJl eULJI jjjU-tl ^ Sjl j ~l l 

.a^u^i s_yiii sj 3^ ,oU£m <, x* ji.b 

m 

^luJI ^ Ijjf^ .S^U^oL^Lo ^Luj 

U-* u^j ‘*jl> 6^—^ 4 j9j (j^ j 

tfjLuajT 4 £j ^1 jj— 3jlj^f (j^ J—JLj— uJl (_>l9ji 

u^l^p£iVl fjj J —1^ ^ —t«llj| CliLuj^ Uir t A fata T tla .djjujjuj 

(jl (_yl| <nt il (jjj) l^l^LuJllL 

U>ill Cr^ *(0j ‘ 1849 ^LlJI <iA l 

I^Ila ^ c?^ D^J * ^ a^LxuVI ^jL^Ij jujL>ij t*itC ^ MflliJI 

t^Waj SjLflUxwVl Lrli (- 5 >^l jUalijVI (j^ JU V 

.oljoJI 4 3j3"fc . (jLbjL^^l Ijla qj9 

Cpl ‘^-^1 *^!—tuL^Vi ^ . i ojaUU CiljjlalJl (jl j^jJL j__jJL:^j 

(jl^ iSUaJI (jl (jjo JrtjfcTJIj ^Uail 5t“*l 4 ^ 1 K^* | njTI 

id*‘i '*"n iu (jl j| (jl (ji^J V (jl^j *(iL>^l 2 J!>^ (jr^l 2 jJJ-o (j^ I 4 J>><J 

^1 U aSlkJI ^ J^( ^j| ^j^ IJLA 

t-flij 'K .* (Ja£. (>t 5jl>>J) (jfi, 4l:tJ ^j[>i^1j Ij^ 4_^i 

^Ia (jl UjjLa .(^Jlil 5 j 3—«(U ^MjU .J 
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(1832 - 1796) 

3^1 (j£. Cj^LatS)) 4jl^J t( j— yj'^ • 1824 |kL»Jl 

\LjlL>o iReflexions sur la Puissance motive du feu «jl—ill 
cJu^l 

5^1<>a 5jl^ Sjj^ (> ‘(J--^ 

03:ii2U 5 iJl >*—4i3) ^j'>^ 

^>a USb ^ 2jlj^l ot ^ 

^ ^T jLlIj (0-^1 C^i 

o^j ^ ‘3^ UrJi 

'“‘^J J Jtii^' (>* Lr-^ **— 

. . ; 4jUi«r^ ^ cr^ Sj>lc. -CUo^lait^ 4^1 O^p-tj • 

^jj 20^ cjUaus ^j—wi t3Aj Wj^' 0^->—" 

olj^t (>a Jjt y^ 4iL^l j! Lilt .4_JiljL^l c)-“— 

U-« Jjt >A 4:tj eril 6^ J^'j C)t 

4iL^ JS^-4» (Iry^ ^ 

^ 1 JL^ jlJ;^ 5j>^Uj1j^ 1 Jla) Sjlj^l (> ^ <W (^ 

1 J2a*j (Jj S^ *{43^ ^ 

JU^S/ 2i A A h. 1834 ^UJl ^JJ (j! cr^l 

lj^j*(1864- 

O^l^l 

^Uj ^44ia 0^3 I^UjoJI hy ' 3 ^^ 

•t>“3d33^ <-id3Jj3 


J ja — ui 
«• * 


ilSllaJI ^LdJ |j_i-« ^L-a (^>-aiB—i Jjl jjj •^1*U 


1 1 ‘^« * 


Ji:^- 


JdU 


5jlj^ C^ISUI Conservation of energy 

4« 

:)i ,(1878-1814)^1. 


. 1839 i^UJl ju ' jr^ (1875-1786) oi^i^ (*) 
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.4^L5eJI CjKjaJLI 4jLluIj^ J-uaij ZLajxnra ^llj 

^ t3^J i«(yoLi-» 11 a 4j|j 4^1 ijl IjJlij 

^ >i;lj« ot .tiJIjcSj (jjLfcjJl J^Vl j?) JLfl^yi VJ (J^ 

4^LLVI _i-ull (^-iL>.| t JIJjV £ 1840 ^LftJt 

jciJljLi^j 4tM aJJI (-djJ d^[c. i^ti J[>^ 

' *fr 

(Jj (jlajJll i ^ Jljl uA\ ^ Mj ttsa*^ 0~^ 

6^ (j-uLilt jllijua 

(>«LJI a£.Luj ^jJI 

A.itl t ^ t\^ A AJL-}| CjI J CjLjI^ 1 O^bua^t 4_iJ^I 

1 M 

ui^Tl CJ^ —idO^^I ^ ^1 *Ult ttl J 1 

f L^jf (J^ L$^ ^ **JJ C)^?" (^Ldll j^-q3-rVl aJJ( dlij^ L^J—C,J 

to 4% ** «• to 1 

^^L>Jl ^Jllt 1 4 1 (J^ ^IjCuI 1^1 tl JU-a^J) 

to to ' ** ** 

jL>*f Cj^'t Cy^ 

4J I Ui]\ JjjO (Jjj ji ^jJl jLj jLto-5CJ SjJjjI 

JU Vj *4 fjifli jtjo-w BjItt iti 4jn' l^lj Lo ^i ^ t/^ 

*■ AiWi*iA jJI^V (1)^^ i4i...ii..« alAi I^i ^LiJo? 

^ •« 

SjljLS^ Jio ^ jf JJk qlA— cu^b SjjjVt (j] ^j3 t-toLJ—LaJ( 

iUA'^j Jij ^ 0^^) c3^^ ^ c3>^ A^IjIUduVt 43U <b 

^1 ju^U 4lj\!^ 3jljj>JI JlSLujf ^£4:^ <jtj - La Ijl^ i^lj)j * f^^J-tb 

BjJjiil ij\jj>3\j 4J4L4—oJI jl-^yi q£:, Sjlljill Sjlj^il - 

^ 3u a V if^jLJblLuiJ V i^Lbil ~ 


• ^1 tU34 Jj^ ^jj O^ 

4^f JL^ .CtoJ^bJI 4o (j^jba 1841 Abdl L7~^i 

> to 

jJLl^Ij 44j|^ 1^ X-LdUjJ^ f b3^^J^b 4^L4Jjt| JJ^ ^ jbtl 4JL4^ ^ lt^ 

VjL%^ jlj jU^Vl LIbV 4j^it!l 4jL%jt Jij? ^JLju Laj 1842 ^biJt £jj 4 fljujl 
ij\j^\ i 1848 ^l—*JI *jlSl4Vl ^ju^ (jUajVl c<—dJ 

La t^jtoUdq^-uijlj (jlajVt 3_ ui3[jlA jlj^>JI ^LbJIj 
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(jT (jjj q—a 4JL4^il Ojiax (jSJij • ^ O^J—" 

i4j (_3ljkZt£:^l t-tx>iii.j ljUjLui ^ t Mil I <»ij (^Ll_^-^l ^La Ic 

2^.^\\ cjI_ uuM^^ <1850 ^UJi ^ jL»jjVl Jjl>- 4 —jf 

1858 ^LjlII JLLo .J...II Mif. ^idiilail (j^^l C'lj'n (nA>’ (^Jba 

^ 4JI Af* I (-^1 u< (^i i tjr .f (dJUu Laj 

j^Lfl jLilLuiIj .(1893 — 1820) JIjlIj (jj^j L>“jd33^j (1^95 — 1821) 
diJ ja i 1871 aL*]! ^ (.y^ <4 rL*r , <^ 

< *■ M 

.cltl^^judu t <1 < 4jL^j 

aLllL_ui1j) ^flllaJI A 4djd‘^ £)^ (Jj? 

- 1818)J^(_>ii_jub (LaJL^a ^ CjJ _jj jJt (^ydiuilll lia—»JI 

.ji^^jASfcU 1 •*dlhAj {S^ ^^^^1 (1889 

^ 4j^ (J^1-3ILuj 1 1^ Mijf^ c^Lj^f (ilLoj (JaLlx (J,5^ 0^ ^ 

Jlajl}| j-Aj 4ji JL^ t4jtct.M 43Lpk ^J15" <uA (3^ 

M A* 

j! ^jjJLi ^ ^ ) i ^ A ^ 4jL^ ^ 5j^ (jr*^ U—* 

^ ^ tLAJw! ^^lill Sjy<!uL^| 1 

•• AA «• 

/^oll f^yiu^^udJjJ 4J^ JLaI■ ui L4 aLa^L^VI 

*• •* ' 

^ 4 <*l4l^l 1 * <j) 1854 ^LlII 

^LftJI 1 JN) I ^ * l^j 4 Jj 4 4jf L 4 J < 

4-t-i<ljjJ4 Jij1 uVI ^ 1834 

*» 

i4lbutf cJttcl J^j 4 JmI!i)I kill jG^j *(jjIiJI.> 

m 

4jJj ^jl jJj-H ^«Iju i^Jl^ i4p^li» LdUjjJ ^Jl^V 4J^j 

4j| Jb L^ fjMjJ^ (j! 4jf ilU^ fl j ft j^i l I—«b Ij3j 

trkii^A (^jrucLuj ^JuL^ (^ruxuj 1 t (J^* ^. ^:di j^Vi 

•• AA 

J^ (jf ^ .(jiyjli <-r « . . i 1837 ^UH ;2>^ (JiSjj ^ 

(JjLuJ j.>^lj (Jrt—yJl jIj£.1j iji^— jJI J ^ 4—fl^Lc, (J—1® 
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«stt jMt 


( 5 j^j 1836 ^IxJI (1844 aUJI (jjjJb /-j>. (jcLSJ) 

4iL LiajI (>LS1 uu9 4^ Ja*J J4A4 3 juJUl c*^ oLiU 

«» 

IjxiiC. (jl (J^ tX*^ viUj ^LiC. 1 ^ (ZjI ^[4 _LaJ (jjjJb jl 

.(JaJI L^j j^Vl ob^j^ 4i^j (jlc. 1 jSLAj .(4;Uuu>J1 

^ JL^ J^aJLj 4-J3l^ Sjj^b n.i 

(> ^JJS^ tijjjw JaL jl^ii(^^(a__u^| 

Cr^l Lili *4jVjL»ja C * tfrt-v fj .^jLoj (_yfl 9__jjLsejJ1 ol;Sj^_aJ,| 

O^ ‘-'-^ 1841 . . t J) .4__dLIaJij (Jd4JLll StjiU ^—A (^. »*■ it l 

ijkutiJI 4k_uikJI 2jljj>J|j (2^ iSMiJI 

4lLaijj d(5tJl I JL* (>» ik^ ^Sa of 4J o^j) jkiMljLa Ja 

^Sk i 1842 i^UJl .( 4 J 1^^ Udj^ oj— liS 3_ii4j>JI jf CT^ 

>*j i^U*Jl j»4i5:U 4__^LLaj^| 3Iaj|jJJ ^ y i u JI ^L»lvV( ^rjlS^V 1 

U^ .jluuijLa AiuJI cdlj <Ult-fljLuaj ^Lka ^ _^..^ci ti)JL>. 

** *• » ^ 

Ol>L^| JMk 4JU£.f ^fliktf ^JAj .tfo_-4C. (>o ^ 

(* 

jf (jtsM £^' ^j>^i 3jjAJt 0 JL* j:iik djjLkkd j) (ajiuf 

olj Sjljj 4l,r^*j 4^L>. Jkij dL^I tdjjjo Jj^io o^. ^j|>>- J.^1 

OH>^b« 1847^UJI (>^fj,3jlo^l a^j^g-Li3jl o-U^ 

-ikcAfj asikj) (iUj 03^\a njjk.] ^ ^ ^ 

m 

• Jj^ 0 ^ u^iLflll I-Il* ^ ‘J[^ cjL«jLl 4 jt) ^LfcU 

O-wLi (jk 4^f 3 j^I— ca4j Jj*£. oj«j (S^jjJka ^jlSlaf ^JJJ t j^h/i | jjj 
~ «>iijij^ i. i .Vt La))5 3j»(^ ((-kfauflJI crvj 

^0^ 6^J -cr^l OJ-^Cy^J jljf ^_5jL!l j^Vl 

f^ i^LkoJI ^IjJI Jj j 3 . . . < T c**4ivl 4-.‘jj 3l_oJl (jj» 3 j^Ilo 

jl^Vl aJA 4.X4^f i t l L« (jLcJ IM j .^jISjsV 1 a J[^ |fcJiS (*-. 1-%^ plat ) 
.(LdliGSj 41^ 22 yUl) oj__(a(4jj j»LJj>*j jjxtfUHJI tjjl—(i jjiJI 

*0-*i*J) ojlklll ^ Lu 4^jLkoj tJyojJjui jbjVt J 

UjUilil Jifi. CjljLiJI Sjjjj O-®^ (*UIaV 1 ^ (OljLiJI 4J)^ 
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‘UJ—Jj^ Sj-^Lla ^0 —ujU 

^ 1848 ^UJl(^>Aij.(i::jU!iA!Jl- 

ol^ J juJl I^jl2j ^j * Atomic hypothesis tijldl 

1 ji^ oUf^ (>0 LiJ> 2^^-? OL^' 

(jjj i>"'_ CT^) <-?^ ’SjjUJl Ob*^ 0^3 o—^ 

l^‘’ 60 SjtS lvjj jL_it 4^! (jLiJI 4ak ^1^1 ^ 

tiJjjeli (4-«j!iL<i 4£;1^ la JjL<u tit) ^3^3 J-^'—*:? 

j| d*—.4^tuJl LaJlfl 6225.54 —uxi jUJl 

oj-^ !)Ala 4u^ JjL«j L« Qp 

*4J:;s:u (^40^' crt^ o-'— (Jc. ^>UJI 

jjj JjUuw dJjjsli 4 £ULs (^J ti-i'j^' W* 

jliai ^ L^ljo3j .21^^* 1556.39 ti! i4£.^l 

iOljUJl \^lh^ Jl^ cr^ Ji^ ‘^bk'^b (> 

4^L«1 45jj tjL >4^1 4 j t^b) ^UaJi 

oj.1 (> juu U-«. 1849 ^UJl (> I^Ut 1^ 

,( 5^.'Ln 4jt^ ^11^ AjiJl tfustj t^jL-uJl Uxa^j L«iaij*2 

jlj «uS3j. 1850 |»l_*Jl Uj >Lwj 4^1 ^--1*^1 ** “ i iVij lj 
*4 jI^ (> 4>jbt u 4^1 JjL»J I>*^ (4^ ‘>4^' ol_lu>lj 

£jj . .1 aj" ti^ib! 4 L 1 —uJl c22IjI .SjLi (^jJl jusVl 

. jUjjJjj cki^bi (iij>t5 


(<>ajis .ajt^) ^LJj 

ts:^LbJj((:;EG(>M 

2 <t^b . 2 .^At l j a 4iiJLa <U^ ^^J bj^l e,—^1 'M 

4.d*i» 4.^ J^j 0 3 • O^ *4^L> 4jjj Ioj! Ja*J ^ td—J jJ 

m 

.Su^l^l 4^ <U J 4jI^ tiUjj irfcjii crda^J <>4 

(_^SJUI Jt^*iLj CjLuIoI^^ lib—<-u! i^j—uijobi ij 

26 1^ j*LJj jjj Uiaj (c-—MiLiL 4 aaL:^ C3^i^' 
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Aki jyif lilt jikit 


0^ Loliaj (j? ji jr f.\ n , At <iJ • 1824 

^ejuuat jjl t(1892 - 1822^ QM —4^ LT^J ^ 

^ej^t j| Jmj , 1 (_^JJ (j\£. OfJl (J^ 1 ^cJLc, Luajf jjb 

^(jtil (r r^iLc, 4 jU4Lu CjLl^L^JJ 1 jllLuft tjlj ‘ " ''J* ^ 

< JjT ‘ ^ 1 . 4 !!—uiVb (jrt j u<^lt CiUol~uJt 'i li^eu^ LM t 1832 

1 4 rjj 1834 ^LlII (s-<—J^j-dJI ^Llkj ( 3 ^j) 4jtjai:;^Lj Lu^^uij 

Jja ^ >i t t L-flJ—^ tiJJj ^jSLi (fljj " 5j_ uiLjlII 

^ajoLv (J-^l .olj-uaLaJLl Jj (—jLu£.VI cj"-* 

^^LiJI lIiA jlflj tl845 ^LuJI *1841 ^LJI 

3JL-aL4-u j ui 1 4jf ^Luafl i^JxJUJI 4 jVL^ JuJjlILj 

Cambridge Mathematical ^ 

tij!—<ij (jjj£)L (_yji 5j.^j 3 juL^ (J^ .>■ «jj .Journal 

4jjl (jt CxjI^ uVI CiLujqI (jf JL^ 

4jL_uiiiII ^1" I <4 (jf Ct^^t ^ cijjL>rj (4 jl« i i.M f 4juaLu 4 juLlIt 

(Lttj-A *b| {jJ} IjJaj li^Ldua I_jJL*. jSi_i-u^L^ 4aJLuiaJI 

JL^J i4j(j| \Sj^ ^bcJ^Lj ^JJLA ^ vVlj^j_.ij.l846j.Lt)l 

j^- 4 a)I Jjla^ « jncL-u&JI u^u^IXI (JJL-ifu^ 4 4luiuj| 

IJa^jSLlI Kti tiiS 4 jU l 4lt^tj i JUJL^j ^ 

c f i <1 .qjj ci^.i * 1849 ^LftJI 

uiitW j 4^1!i11 Lojus^^ 1846 ^Lftil ^ja jC i.iV ^ 
{iiliJ tj t 4-iju^l34JI ^ 5 -^^ 1899 a1jl!I Jl^LdJ 

w * *• 

4Aa (Jjl^ I JlA <JaJj <4jLjflLaJ) ^ OJ^ Lt^ 4jl;4L>JIj * 

* •» * * * 

• 4juL^ ll 1 l,_<dtf jJLi^Vl jL^lj 

aUJI ^ (>a g^LJI jjLijj! cr^ 

*• •• «* 

.(^T (>t^i 1907 

44 

^l^LdAlLuiL^ JotS^ (jIj^ju 4.,4j^£uj A 

to 

(J^L>- ^j-4 t l L^LLu^ 4 J^ilnr,?{3^^ 44j<>lttl 4 _jIjLdoV 

3^1 0^ * **^ L 4 J t4^rtjjla!lJt ^ *^**^^ * 4_i9LiJ^I 
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^jutl ^ ^) J-i^ 

^ 4jU 1oUl ^ 5jlh ‘(SjUi^VI 

*1866 ^UJl (> o-ji^ 4-^ t> ^Ij-it 

J^U3 liiut) J_^l .Jj:> L— 

i u>^' c^ c^jliVt tiJl jiiSj 4iiAA! 

-J jJIj ^JLAili ti^^' 

^ ^1 <>» 4^1 J ‘ 1892 ^LaJi ^ ujdW 

5^ juu ot (>• c>^i 

jL^ U 1^ oy^r o!^ ^by^y 

*^L^t Ji>.|^ jt) Aji^J 4,1^' JaL^jVi (> 4J1 

4ia^ V tijJt ^by^y -c^ 

^^Lb jJI jt J-Jil^» o-W^* 0^ 6^ (^j • 

. 4 J Ujj^ Kelvin Scale Cf^ cy^ ;ij'j^' 

a....U LiUl j »L^ cy) by^y 

aa^s^i i ^ 41^1 o^ ^ ‘(^^' <> U^ u^ >*'* ' ** 

^UJI cJu^l >. N ^'j^' l^UjoJI 04“^ y^ 

^lixL^l l^>U^'j *>^ <>* 

^jjJ t3lIaXl O^y b^ 1^48 ^UJl 5^b s^ :xi^ by^y 

‘cM' ‘:r-^ 

Lfc* jilA jjLjtjj *J—4*Ji t>« (3^^ 

Sjlj^l jjJ (jSU^ ^y:-3 ^ ^ <i-li^' 

^bl Ujufi. u^ cr-^' 4_^j^ - 273) 

ibjLKj .2u_>laai 0—• t^!>Lau_^l (j^ <-M' (>^ 

UUt (1888 - 1822) tJiJjjj jl 5>LiJi J^l—^ 

cbi^ juit 0^ uW^' (^j) y^^ 

jy^byb^ - ' 4l! <>i U»l-i a^j ^^\ ^Uj 

<> cHJi3>lS 6*^ U3—J3 
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At 


1 4^I At J (>C, tla^Ia Jx^sj!^ .dj|j jHaVl 

(^Lxrw| La lS[^|jyjU (JjVl —jLaJI <Jj-^ 

^LoIaMJ Sjjxaj SjLJaLj Sjj^ LdJjij LJ * J—j| J-a^ Sjlj >JI (j| 

<1)^ ‘J — ^ —txLtJI Lo-3JI fjA ^aJLiil 4.^j;^id (jc. 

jjjjLSJl jJxajj .4.*xxieLy ^uxiojJ ^ <^ir ^xuLilt ^Lux.^^ 

^1J-aVISjSL^I Jl^ Jj.lil_i^1 4 j,IISI^LjoU^^IIJI 

' •* 

^ b\ 0>*-* ij^\ (j^ J^-flj^ .AK^aUJl ^ A^Lui] 

fibA 4jj^ 4-3 . « ■« ^|a—ui^ (jja Jilu (jf 

aLo aUj ^ —1 j t ^iisj (j-flSj i| . 4^ .,> ji.>-w V (jtSj I_scjualj 

V L^l 2^^^ Lr^i (>® (j,^ 

.iijift—^£j| J*^ aUl cy* 

4JLaLt^l 4^a aVI ^"'x LjL^4i2u^ilaj lill j ^jjC ^ ‘*'^ (1 )^S 
(J^ - cr4* (1)1 <l)>iLdJI Jj2j . [^yloj (j^LdU 

fjA ij-a^ jl^T jjirtia .4j| j (jjSDI ciUll LaJ 

LftLa —ui 4^ aLu Lxislj; 1^—tJ<b5 (j-^b) 

JaLiseU jijSLaJLl ji^^l Jo^l djfj .^aLc JIAj LaSlj j 1 jjj (Entropy 

^ t^J^jhi\ Jjja *4jl>JLt j_JoLill ^ 4jjljjJ jt ^1—fc*.;tt 

L^ t^jOirJ (dJLA LuJLx ^^.tl CH*) 2^^ L>^ (.>-«^ ^LLJl (jja 

SL^I ^tj lUtl (jrtjlj^ (jSUj . L^Sll^Zuxjj 

SjLi^l ^ (j Mfl i* i U (^Jjij jjUl (_l£i 

aoLd^All cdij dut^ Mill UI J^Lpo ^^IJI CiLLqjLllj 

^J-A ^jf ciUl) -- ^ ^ J L)^ ; j SLaJ V t JUb (jf JL^ 

djjf Sjlidil aJxAj . jlAjiil iSJI 

;4jf 18S2 ^LJI jjufuJLa ctcu a u J c S ^ (jl 

oLoyi SjjJbtA Sja-JlB (JJLA —L. (jiajV) C4 _jI^ 

4^^>L4 ijr^^ C?^ SjJL»ja 3j^-l^ cJ^^J iz-duaULl 

•» *• aT 

jT (j:S!j ^0—t La l^ILx. j _.SiJI t^Lkl^ 
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4% *4 

(_yi fj^ ^ ciLjiAxil L^— lmLljj] (_yl£. 

^Iju L^ (oi^i ^ Cy^j) ‘s^ Ji^ o^ 

JJJL>J cr^ (j^ c^'j (OJ—st/» 

j! ^Llaiujl SdSLifJll SLaLlJI ‘Luiaj (jj—cii»jj (3^1* uy^ 

jXiJu^ u^ U^ i3iJ^ cy^ 

5pU^ cjUUjiJI s^Lu (>*'jJ' ^ 

^UaJI Li:^aj J^J <Uiji (>» ‘^bj ‘^*^J ^ 

cJlqlij .5jl>->- er^l (gravitational energy 4_flUo *4_JSl!i:iJI 

^JJI ^UJl ^ 1^ J^l - crOuJi a- crSJ^' 

«• 

JJl*^ ij-iiii O;^' CiLlujiA^ 

*k *“ 

isLiiJl LiUiSu^l jJtiJt fjt CT^i • ^ ^ 

SjUI o! (^1 (>a_-.i:jt aJj ^ (^^U-^yi 

c-aj_-a(J .E = Mc2 5>:M—^ f taSUaJl 

ol <-til^ (jru uT 0^1 —“V' Cy U^3 ' Ji-^ 

jl5! dJIallSj (^i 0^3 33^b ^3^3i^^ 

,jJi£, j^llJl 3^1 J>a £^Ij 11 cjj-alJI Jijid OjuOujI 

1821)yU,j^AlA ojy (j'—t'-^ u>-^ij cM' 

CiJtSjJ . jjjjuajJ 3^ JM-Sj—L ul SJlSLxja (jjJl *(1894 

(^! 3^jl jr^Vl (jrtJ <^LLiJI ^^jj-uJIj L_^ V <Lt>.l uta 

*% ** 

(> t^i 

jj" - -. Ljl* ^blJt ^1 Mj-a^i u j“ ■■^'pjj 03^ tia>. 

l^JU Lu/Ju^a JaAJ *0^4 Cy (b^^ljj^! jl^(1883 - 1811) 
. 1839 ^UJl J^\ t4i cKhJ 0^ 

Ji£.L2Ij (_^SU (_yaSu L« jm (j^ *4^j-ifJiJI Jj^l ^j—uj (j.ujJ.J 

•• * 

ISl^LajJL Liijx: Ujja ^>^^4 <Jl ^^3 

jLi^il 4JS3 j .,*lji^l (> *1*^1 (>1 S^Mc: *4_^l>aJI 
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^ ^^LlII (3^-^ liistJl (j^3 ^ 

jUJI CjIjj^j ^UoII ^j3j3 4.d£;^ L..4ji> <,.k<iaj iIcbj ^jj 1845 

^ <1^1 J 4£.j-uJf 4 J (jt ^jijuLuif Ly^ ~~ J£.ljiiai La^j 

4 % 

t\c,JUMl\ Jl^^ JJ^ <LuLua3h,j JL£.lj^ (^3 CjL^J^_ LJi 

JuL^il 1 j—A jjlsjJLJ iltStJI 1845 aL)l11 (j —J— 

m 1 m 

Qjaj 1 ^^< 7 J ^ 4 —1) Ja^ c ^4—1 fjjil\ 2—JJi-qjjJl 

cjLI_ LMj>- cL-a^I 2^jfj CjIajl^^ * L^jlSbj ^ ^^ 

CxjI^J ijl^Vl L-u-1-uiG Jjj4 CjIjOlII 

^ Jd4J^I C)S* ' ^‘S*33 0^.3 * 

4lx^l l_jjjbj 4 j| (,7^ L^Lj^ JUu il—^jLa 

Liajf J^j . jl^Vl <_-i£.l (_yi Jl—^- aVI La‘ t Lr^l 

*• ^ 

I^^jl^Lajo (jL^ oL^ ^ (It^^ (ji^-wi^^ (J^ {3 ^Lwi 4j| 

gravitational JjLu^j Sjlj^l jJjj ^ SaiUJI 41^^ «i:M-v < 3-0 
4 ifLa t 4 **c^ ir> c<lrif Ij (. 7 !^ .Uiia-^it nicans 

jja ^J^J >4jL4£Lj (-SljJklVI ^JiC. (j-A J^ 

3j.iit..-u< 4^xdj (jSLoJ La JLm LuI Jl^ '^Li JUu 1883 q _a 

a _^J^JJ ^L>jU^ a 1891 ^LlII jj — 4_i^nit 

> 1892 |»LtJI oj^Ajj (<LiSilll <LutAJ^l cjl£.lit (^JL>>| 


t jUpl^ Jj^UiSU 

cjLuJ^aII jLttXl jiLijiiaJJt 

ICinctic ^j^LujLiSUI jt u> .ti jiJjo c^uluj o-ui^tj Liib 

cjIj jJI 4^;^ 1 (<1 j < (itj oljLiLlt ^Lu 4 j^.^ij| (^j) Jijljljlil theory 

Statistical mechanics SLuL^yi ISLuLs;^! jlS^tj (I 4 J ^jSJLl oL5j)^Ij 

(Jj^-ui^La (J “ AJ'^ 1.,aA jlSlbVt ^JlA 1 r f( I (il mL.^T ^aJ^I (j|j 

1844) (jLAjllJ^ {(j»—Jj-adJI Cy^^ JlH ^5*^0 

^ji2 (j>_^ tijLij_ uu iJj^ <—I_ uL>- (jl J_*j .(1906 — 
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^*Wan free path jjJI jLJ. 1 5j^ 

ij ‘ I fl; ^1 ^UJI Cjlr: 03^ *>* 

J^i jLull ia—ui^ >P*ii ' oUbol ljl>< Lfiji 

2bL_i^ (^3 ^CiUjL^I cjru 1-4:^ u*^ ^1—uAI 

ibjljiJ ck5— 

1 2iSj 3 (_^ 4JL_idJI udlj ji*j1 1859 ^L«JI ^1*J1 j»J.2!lJ 

L> Jji <pl' S:»UiJ U>| Oi-i 6^) 

!• *• 

SjJLl ^JLA 0^ cr^' t-*^' U^J 0>L^>Pb 

iJiA ^ . JLSj U ^LilVIj cjL^^ 4^! 

... Jajjjj* A . ....^J ■ SUijjuJi >trnujXa b jb <.::iLc.j-ij 

jjltwj *2i^l!iJI UjS 1505 ^ L^ °60 5jl^ W' (> 

JijJ jl (> 447.000/1 j cuISj)^! tillJ j^l jl—uiti 

- U.jL^ 8.077.200.000 

juuafl jt jJb Jt?^J • f jbiu <::jljbb ^Uj 

jUJl jL Jb (^jJt jJfc cjLcjLuaiJl <>a4 obj^j jLuJ.1 
C 1 L 4 J—(> <> ^JA-u, JSL-l-. 

^ crb 6j-i <>» i^\ 4_S^aJI 

,^:iJ! ^ J.4jJI 1 jt bL-.i ^ U J*Jj .o Uj M . ^ 1 (1^ ol^^l 

^ b ^ 5jt^ 2 L>.jJ - Sjl^i CrJl 

L^ia tJiJtjJ tPJl iljlljjjjJIJ Olj jJI Uj aijjeli (^1 i£.j-cJl LH-W^ 

LuL^ IjIaj (4X11^1 laA 

,jJi^ ^LUl u>2JI Cilj ul-ui J^U j\^y\yjjt Jj3_^bj>j 

jLa (> .i^iljUJl ^ dJukLU) «> 

jAj) UjJ u*: JU bJ^ 4i£>la i bjubLi b^ ttiU CjljUJi (>b4 

^ b-:..; ^1 j UJi ob^3J^Jb obaJI jl ^ b 

a-;... .■•. >^-... 1 .Jjl.--j>j ^ <(1868-1790) jt 6^ b (*) 

(J (>- obs. 1821 ^UJI Uj^^j a/>3JI l±^ 2^1j 

iU3( ^ iiibl jiA JL^ L^>c jt a- 
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at Jill 


(-jjLfciJI 1 JLA (jic (_AijU Jj—j ((-iunlo 

Cy^S Cjl <ij < (I'^tt tnirt Vi t ?:< i i i * j 3 UJI jL_^l JU 

(_ylc, jlS^I (^jl—iji^t ti4>.LJI ‘(jLiil 

jJjj ‘ -»^*^3 2jG^I ^jjlJI ^ 4 ^ Ldffjj il^Ju_uL>iJJ l^lrt <1^ 

(_yl£, CiUxuiJeltJI ^ Cy^ Lia*J jUl£,Vl 

SjUiLill j! (_^ SjjjJli SjjiijJl 6J — (t, 4— 

Kinetic jl) ^ji>UI jLioil (Ju^ ^^1 

^LulLiI lLlauu^I l^iouju^iLa (^ 3 ^ ^ djLu^ '^It ^cner^ics 

.Maxwell - Boltzman Distribution jUpJjj - 
^JLq^t ij^j^ *l 5L>^^I oLal^ —^jA 1^cJUU 

^Statistical mechanics 4^Lua>.yi ISL^lS^l JL« ^ U 

3 JL 4 IL-uua l^^Lbjdl (jj—diJ^ 1 ^ Lcj) 3jL^I 

LoIjilii ciijiMi ^ y * < ^ i i t Sjjxo 

^aIdUJI 2 lijLualt J^3 (6^3^^ UtH^3^ 4aLdL>) ^b^p-tiU 4Jaj—uu 

l!ii1jjji (^_u-uLj-uI h \ o*tj 4jt yi\ i*AA ^ ' 3 ^' 


iliJLstlll ^IjJl LajI J SjLjl itil\ 3^itfldJt iOlljjJ^t 3 

C7^d>^^' -^> 6 ^ L^jL4*-0' 

•* 

y\ Li^j^ lli|) liliA JjJ 3 - (1903 “ 1839) <j <t i jr , 

^j^3 *^oi*iI 4 3j3^ o ^—^ LftL^—tjuj ^1-^3^ (L^Lbj^ 4 —uloj 

^Ldtlt b nXk 1 jLSIbI ^jjt CjL^y\^ j-— uuIjlII 

^:^ 1 ^L ^1 5j; ..M aW ^^juI ^ jUibVt ^Uj *4^UVL 
Jl* ^Ul^ (^ju! 3 J_j i Anti-atomist Philosophers 

(j^ L?^ (ui>“*^^ L^ *(1932 — 1853) j^\y —uyi 

cJlusj (^^ 1 ^ IjjUiLuij Sl^l ^jA < *f * * *41 ? 3 ^^ j*3^i3,a CjI jjJt 

l^bfcj ^4lxJI *(jLoj 41J3J jjf (Ui^ 113 4 4^Lj^4-j^I tfW 3jj&LAiil (^^l 3 iJt 

.• .. 

e^(^p£,VI QA '»"* La ^1,3 1*> 4JLAi£l ^jtj L t aLCAA 

^j 3 Luu 3^3 i4jljL..«jdU^ ^ 4 '^^** 0 ^ 3 ^ 1898 ^IjlII 3 

^ j^\ o-^ CjljLiJt s;l^i U^t |j| 4iL))3jL- J—a? 
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SI.M a lUjbtjS (_yic, 1900 ^LfcJl Lo (jL^j—ujJ .«4^1—<5ij^l 

jiaJiJi 1 jSLAj i^djL_^^1 4. 1 u iL^I 4J^l.>ill ^ (j—* 

<i. ..A*t \ 1»* .Ji l 4jt ♦4axJLr‘ jLstjjt Sji^JL4J 4 I I a ! 4jt^j I f^\ 
d< ^ (1904 ^l—jJI Si-l ^ lII oLV^I j^l—tjij (Irj^ (jyJJ ** 

Ltt^ cajIlu World>s F&ir l U t 

JoLu jL-u 5jwL» —“J ^ 

jioisUJI 2 Luj/^( SjjliJI ^ 

lii jUcI U) jU jl) Sii»jJI 43JU O^J .‘‘yUl ^U ill«.V 

5jL>-| ^ (j^ L^Juj 4 < liflj c3-^J (LiwL»j kd^i-uJI 

■w 

(j4l'j-i (>»i • 1906 J J O lj it t (>1 AJJ * V>J^ ‘>^*^ ^Lc. 

w 

SVUuo I ^i2j ^jt L^t-ifu (_7^t 4 jjjIjjJI ^jt 4 jj.x_uJI 

4* 

tjkLu djJLsJI tjuh J^^jiU^CjjJ—L d i jJljj—W<jl fOljoJI <Caj ^ 

* ‘-®J" UJ-^ (j^J 

CxO^Ju^^ 

^UyJt t^Uj CuD 

Cijjfcj t^£)lUI ^l_p>.) CjUIjj tfiJ-A cJlJj^ 

La (jSJj oUt JJ l^\£ JjaA i-A^ jLs^i^ .(jrt^LlLjT 

jjfcLi ii) l^lj bLi ULt jl^ (jj;—*Jli*JI CU^I jlla>i jrU_<^iT (jf ^ Ua 

qC. ^ TTi I II a JjaAj *(1905 ^bJI ^ ^jj^>.( i«t lj 4 mi jL^I 

>Ltfl> Sj^^-Jja CjIjJJI j! SLlAjJI 4^ ojj^lLulj 

jJI tP,>:!—«- (>a ^ju» JJU LaJ^ biLJi ^ <^j.4 njS-w j 

*» ** 

■^J^J ^Uaj—uiXl jJlS J^Jj jA (ijtdJ 4^LalAl jjjS^^laJI cdl3 (_33 4— i] 
(>Uj5ujT ^jb»-a t3W—“ <>^ bliJtjJl IJLA ^aJJ .« JJjw i>ULa Culiolji 

(Jj^ .«*JI ( j ^ “ < M a ^ <■ -.» ,* :» ! **))jj:4^^l Jj-^uas^l 

JSJ Jaj_*!;Jl *^jLe jjjuainJ ^qJLc. ^LLaj 4— 

.Cercignani jJait (*) 

jjij jb b-^ K , <j ■ 4j 1 .(^ ^*4“ ^jUJI La (*) 

. 1979 4(JLu»V 
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(jf ill— ^ ^Lt^j —>-Lfad (jt 

%i *► * 

(EidgenOssische Technische Hochschule (ETH) jry_JLuT 

^_yic.J * 1900 ^LlJI j) iS^ 

^ 4jLaCL«l Ll—Ut>. 4jf 

i«*Aj<; 1 ^ (jLa^^ AjaIajs Ji>.l (ji ij) J ^ « ll SjjI— u<t (^jJ Lj^a*Jt 

■V 

*j Ijl Lt^ ^ ((J[^_Aia^ CiK» 4 jLj L^i Mfctl Cj^19^09 ” 1864) 

Jj < «i.A i^dil j i X Ij^Ij ^ ■■: ^ 

■iVUr, 

t .i^ia ^J■ -It CT^ (JjjltfVsdl 4 J < IMJ ^ *^* * d j '* ^ *' 0^ 

c-kjLIo^l <1 ■^1*'^ ^1 tl)^ I 

(j^ (2iUlj^ Lpl^ ^W. JjS liU jj tCxS^t ^J^A±J ‘ 

_<1X1 3_(jIjjJ J-oa 1I Lfl^Lc IjSj . 1902 ^klxJt 

ti4>. (4iA£. jlSLft Lkil (jSJj <^1j-flJl olSjf JaiA oiiJ) 3 joltH 

iiijtJI (3bj^ Cy* iiiif 1 cjIjL^I—luI 4 jlf . 0!}-*jj 

JjjiaaJI yfc ^Vl L)^J • 1900 jrU 

(j:j-u<jjjjJl JL^I (j^ J-«jlI 1 £3^ s^Ltfib 

4jJLr. (jfl'ia ^1 ISi 3^ c>^J i_>j J ^<4.1 l—^jJ 

i^jjJl yfc 1 JLAj . CjjL_3- IjI ^jjj; ^L> ^1 

jjh ^ clj^ ^-"1 4Jjlstja (_^ji;:Kb ^ (^>^1 

j| jutujiVl SL^t (_yl£, 1905 |»L»J1 3 jL^I (_^ 

Jjfc ljufcj ^Jl5d3 4-u»lJL LaLqJ Lulsj^ OJ ^—“ l^b ‘- ''^1* 

^3tj (^la i2jLjj)-»Jb 3jjiSb 10 Cj^ Cy^ ^ 

.liLl (if 4-utjD V 

M 

1 jt (Jj til i::jb>j^l 3jS^ 1chj^l 0^ J^'^b J—:J‘^^b 

J| (JliL^-jUjUJ^I ^JlA ^^JLaII ^■Lui^ll ^Jxuill Jijjjtlt 

lijJLatItj— tM i^*Hl) jnuL^JJ -154^ 5^^—jILj^ ^ 

^JLdjJ 4 ,Zji^^ ^ * 1816 ^LiiJI uiC- j—^] 

(jlS ^J^ 4 jmj— lA, (^1 p^ i «^n T cjj-JV jixj (jlS tiUi jaj ( 4 ) 

t5jL>.lj %i4p^ (-dL^t ljub (tijl 4 j| J_^%3 * jjfcj tSJLajJI 

4^Lcj jI l^t 3 i^!itl jJLft Jiktj (jl LIj <^3L>^ tdJojj 
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Surface tension 5—uiljj ija ^UI 

jlSi aVl tlupr i «.\ — 6 —“ ^JL>^ “ ^ ^ 

^■»-U...tl jjjaJI (jSLojj 4 ^,ta^.aJI 3 iltn 5 jj| ((jfljjAJ)) (iJjJjUi 

CaA (ji jl — t>a*J (_jJi LJ (Jjl—uJI jV vlil j (01x13.^1 

jLuiILa (jtj (Jj\ < rilt —«t>j »4 

t <_>'‘^ J.*fC (jA 

t Ji_w! J? (jr^L^l JUS-! ^1 tLa^ V*^*^ ‘Cs^^ Ls^l 

9j^Jlj .(Jjj <<itl t«i fj\£. ^Jl) 4—LMi Xj-s - OJ^ 

SjS iJJ-Aj 3^ ^oli ^jxJl 1 juA (j£. 4jMLlj! (j! 


.cLilxji^-^t j-A l^A'y.'s- 3 W 41a^ !-^1 Cj^-^ 

3^ cr^l ^ ^-s-Uo i t t jJjlJt Jill—uiL^1—uuxdutjj 

(j-a <-flVTSjuxitj L)J^! ^ OJ^ 3 ! ^ «#iUI tliLoJ—Ui::^» ^La—La 

25j «_iVT 5 (j^ La (JjL4jU La jAj i4-LdS^i 3-a 

jL>o! 2LaJj .SljjJLsJt JZjIjjJlSHJI (JLLa! 5 j.JUju ^^^! j-p*J J-^J ** j" • — 

^1 LaLaj La^J (I)^ 4 JUu <^^1x11 4 *11 n 1 1 ( j) fi'>i < ^ J ^ 

udj^Lu LaLaJ Liiaa 

^ a» 

ClLduL^I QJ^ JUJUkJI j (j^ lJuiAjJI c< ii ili>*> 

Cjljju,..xij jJ . L^jjO C>^j —S^jJI 

5 U I... 1 3 CJjLbaxxi^ (jLtjj (II a ill ^LtajSUI ^JlaoxuI ^xuLlJI 

^ jjx/LaJJ JSL-XdU (_^! olj^j-:^ j! J^!. !ju^I <i.4P‘ 3^ 4ja\ iri t t l 4 jL£ 

^jLuij 3^LuJI (1 j!j *ijj ol>.Ltu.a ^ * ** 

L^li Jjl—uJl 3 U ^ 3 aj . 1 ^I A»t S—SLuxa oLx^^t J < ^'^ 

JLS-JJ (jSJj i toD cIjIjj 3^I (4» * jLt Sj^xxs 

jLuJlt Jauji^ ^J4^UM] CjLLxo- t5>>-l3 * ^ ^L>J1 j-A 


^l^lLLtfl •^JL^ ^JLJi ^ ||T j r<^_i 4jrtj^tl (1895^1821 J.2^1 (^|^) 

(Sb^jtbjJI ifJb ^ i-4^1 jlSkVt ^ ^Ls* . t , n aj u^ 

(^Ij (1861 ^LJI 3 juoL>J! iSj^ Jflia Sjl».Ij 5j«uij 

^Ji La j- Lajulc. aa] 4 n M (VL^} C4iAjLiA 
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«Sit jUt 


(iUju 4J CtjDj cjj— ul>iJL 1 jUJI i 

4j^jtjUAll > jljJf ^LcjL^I 4dkLuJLI ^ ^jjtl 4121.4,2 l>^^ 

^J ‘ I ■ ■it*<tl Ol-LLUUyU 44iUj>iAil fiJUt Cdul I I I 

4ij^ J_CjLfllj^ J^'-^ (J-* *^0^ 

fju ^A:^l CjJLm-u^ ^1 lr>1 t (II iLdJj . 4 ill , V « tJjl -uijj 

^Ij ^1 Ct^I —^ uk JI 

l^Lufj 4.4J4j4i. jl IO^^XO.5 JM C^Ij 4-o^j ji l a il X^j (j-« 

^4 <i»ljJ 1.4^<a 4^1^ rt i ^ 22 

i-ijjJi C o o jLJlII jUja ^ CjIjj^j^I — C. — — L^] 

j CulaJ ^ 3-^ I JL^J * JLutjL^t^ 3jl 

t/JL) Lq-i 4!L)JL^I CiLcuLi^l 

* 4 * » 

10^^x2.686763 

JuJl^o 4 \K u \A (JjLu 4_jjU^JAJ( ■■ ^ JJ 

(CjI^UlII ^ I \ < u 1 ^ 4lJL...ifi»^ ciL u^ )iii^t 


L^lou < rtiroifl MfH 

J[^i^JL( CjLjj^» J^3 cli^ 4,,t i4 A jU Zj^xLa 4Ad1j 

* jliJI Cjlli^ cijjliju CH® . l^^JL-uj 

^q^Li ajJt\i^ 1^ a4.^i^^ia]t ^J g" 

^La 4^1^ .Osmosis ^^LuiJtJt ^x^LuJI jf i<i4jj j 4 t 

oILjjk ^Loll jl^ ^ t ^1 

J i^J-I1 jJ9^ oilij.^1 jjLc (jl ^LjJI (JjlaXI i 

^JSLuJI (j!j A3jL^t^l A^lfiit j.^L>Jt 

«» .• ■• •%* 

CjIIjj^ 0^ L^l ^^ tS tj . Lblj J hJ < tf ^L^jJI 

I^j3 La jLdjJt 4 j ^LuJlII Jau ^ i^Ull 

q] i^jpdO (,7^ (JSl M i t t C M . I tNjLo 

M " 

^ a'\ 3^^ lJj^ 4JSLA,lI ^Jub (jrj^ f^Ltit t t 3 j Mr .Vt 

^yA C^L^I ljub ^3^3 O^ LT^i 
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Cy* ^4i3^ 

Lfl^j (ItJLstJ (^jJI (jJi^jJl (jt >>»Vl 4.Lii3*^J .J ^—<-« OJ-^ (>* 

.2i^|j.>Jl ij i v\ l (_yjljll (j^LSU 

^ 3j1>>JI (jtj ‘<s>^^* O^Liii aiaj—uij) 4ii^l ol 

IjoAjO Vljua JJJJU ^q__ui:>Jl —ui j-i^l ^ft__ui^l 

^LilH JjuJLl 4^1 J—*-aJ (jj^^ 

^1 _uJI |>J '* ilti (jjfl (jisOAJ 5jlJ_->JI .(»l j i <_*J—uJI >Aj) 

3 itjtx’ia jjjj. 2jl j > ■ fl 

(klifli U:>J_^ (o^Lt (J^ iO ^ 

LaJJ^pj! Uj Jj— uifj gjj, U— i f o <^oXi ^ J_St 

>**j jt LJj .(^Ula ^ijLaj ^^AJLfl iCLoj* 

^1!lII JL>ij /W 4jLulail LiJ>2j (jjjLiJI (j—fi- 

t 33^ ^\ jiLSiiil t£i>5tJJ dill jt Ijj e\jLxojA IxJl 

(J^yi ef^ljuaii dUI (!>£. (JSl ^TJ 1‘^J wJI 2jS (jA 

•• •• 

jL:vL>Jl (-jjL>. JjLuJI (J^ j)~ I» 4 LtL» r . .j^L>»Jl j^^l l^L^I 

jjaVl .LiLo dL» 4 j J>3:^>11 c^L^Jl Jic. «J1 4 j ^_P‘>11 

^UujVI (_aM^1 C^ JfljLuaJl Lr^l Cy^ 

Uaixia l^L>J 1 (_yl£. dUl (jrUJ jjvUJl t-^la- LJt—i 

.(jj:jj^Vl .trttiAJl) dlAUI jUiil JjL^ frill Jaiu9 4jjl^ l^l^ 

jjjjLS(J j/la (1)^ djL_jjL>ij 2L^1_ui^ 0^^ <Ut«^! l (jl 1 

4j|j (^jiw^Vl iU«i>tlt cJtSjjjj .3^j )l^tU j!>3j— uil JL>. ^lijjVI 
L»K tJ[jl>ilt Ji-lj (3JL**]| j^jjJl _^j) tjjl jll cjLj^^ jja 

fr3^^ vLfa«*>- . JaixlaJl jlj Jji>il1 

^LuI^lII frjtJdll 1 * A Lfc^ .(Jliljj^.^1 tiilj JaAIL 4li—uiJ (^jJI J[ji>»ll 

Ac-j-wU tiUllJ iCjljj^jfcUjl—tjill <Ja— lujIa 2-1 ^<11 1 

SLjUfi. (X)^b I jlA J^Ortl—iiliT ,dL-*liJl j-^ CiIjj)^I jI—<^1 

^LJl (_yja' ^ ^^1^ l^i>^ ^ cjjjLua —“w? Cy^ 

JU V dUt ob 10^^x2.1 ol^ (jt (1906 
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Cy^ iMitt o^ cjHa (JL$^ o^ 

CljLa^lA^ ^ ^ 1906 ^LaII ^JljJL^ 4Jl_ui^t 

CijIj I jl^Lu» J-Lt^ I—La jjij 4-*S. i \ i 

=10^^x6.6 1911 11 ^!^ 10^^x4.15 ^ i t ^\ j ^ij^ j(j 

CJjJV ^44ja titStJ 4 < ilUi 4 1JLA Jju (X>^^ C-Jjl - < (j_SJj — 

4^JiJ J^j-o cJjusjJ (JrtliujT 


JJjJI |4 JJlSj (-flJL^H— ujI j^jJI Ja*JI 1905 |»UJ1 fjjA jJn(^ 

|jub LijjJJ .^\juLAJ JJLA^ CjI J 

Ijla (jl^j *{Sj^ 0. ^1 iMjtl (2^4 ^\j jSk Sjijuua^ J—oaJI 

Ijjl^ l^l4g: CjJiJSI I La—<j<Lfc. MJ-i Wi*^ 

oLildJ LusjI (J.aJ»Jl t j-A (jSLIj .t^ljjJt 4 j^Ij 

.^LJI iJJui (j\£. ?L)^I d'i?L:»XJ (3^ ili-ail <L2 ^j L^I 

«» 

^ouuflj ^j[^jJll (|,^\j_ujLijT I iiM^t IJ-A JjLu^ 

L AJ^^ 4j| jb , Wnrtj ^ (j!i * o^ Cy^ c?^ ^ ^ 

L^jtb jJt IXaj) S^Lu-aVl aJjVI (>» jUaul Ujjj 

LJ ^JLp (jl (jSUj CjIjjJI j! cJu^ (iK-cLa (^! JjLii Jj£. 

^ l3^Uajj Aiiidj La jjt (iUj Jaj 4 4jL*ll ^Sa ^ 

: JIS i| 4 ^jj 4 4 2jajL>All Sj-aUciII 

3 i^jJ ^tl 4 ji^^.>J| ill 1jL^^^^uJaIuL^j-i^ 

A IjoIj 4jldji 

fj^p j! kxup^\ cjl^jjtU V JjI>ui ^ 

a* *• 

***} 4jJU^1—CjIj 

Cj£3 o' o-S'*; ‘ ^ 4-iiU: ^1 c.IS_hk1 I 

oULi^l UL 3-djlJLauC 

(^jji ^juu ^ fiiTi ji^Vi L^i^i liXft ^14 j i f l it ij ^ 3^mt 
•ilLduXI jLSu ^aS 1>. c>^ < 1 * ?^ La 


JjSU i-u_-«LiJI Ij^j ij^^Lc.^1 3 A^;jc 4 ^J^ JbJ^ ^ -Ij" Joill Ujj (♦) 

I *V^ ^ . i*'tl^j^ ^tl pj^j—J Luil^ l^L^lj ^t^**i ^T ^iSLuilt L^lSLuff 

CiLwfl^ 1 tuf I jla 6^ cuIj oLuil^ 
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CjL^t ^Lc ^ «t >l (j^ ^jl „ -< ^ yij 

5^OaJt *(1858 - 1773) ojU ‘^^jd 

ffjjb jl *lfi«>J '4 • C^' ‘t'^P^ 42_^jt j 

(jl^ijlUl (j—^ CT^ ‘J^b ‘-a-^ (> U4^ Lr-^O VJ—P^' 

Ijlj .(tUl LAjiJss JL>. tijLvjjuj tHilc-Lflojl —u< (^9 LiJLlAj Ua 

m 

U (jUj-L- (j£3j *fUl V>P^' 0^ <- .\ **'**j Ji^ 

(^ W' (> iO cPL-- (> ‘3^ * J-P 

cjUj-^ J1« (>) ‘^Uj— ob *Ls--**flj dljM 


.2LpJ1 ciLSlSJU Sjc-usIj lp^ 9^LuJ 1 jl^jJ! 

m 

OJJjJl^ ti^jJLJl (jisj-flJI kP -^S ‘>^ Ci>^l CjLIu—U i 

— ' tj ■'*•11 ^jL<-<aJ c« i H i t <i)hX>o jl (1) 4_-£jJ»Jt (jt 


(>a ipJ (jSUj «i^j)) J? 

1 Jl> U ^ <> jai^ J^ lO-P JU:f ob -J-P ^ 


jSL«S>iJj J —^ (j>^^ .4 j^.*__<jJ1 (PI 3^*^ 

(1926 - 1854) (^p. <lp ^ 

j jI nfl“ 14.&ipa (Jjua^t (j! ip L^ . a | ps (1916 “ 1852) (^j^b (*b^35 

1^1 #*1 ^1 jl (*m P liJLua Lm-ui:^ 0l .pL«-a>.i (_>4<1— ut] P^, (jpJ ^jlj-JI 

•• •• 

SpJl (jIa pU. J^ (jji <Ljjtj *:ulS£)^l (jj»pLu*^ * ?i«^rtT 


tilJuSBJ p3j .tllbbUJVl (>9 5j-^1 iajjpll P opj Sppl 

(^1 pu. ^ tljljj)^! (j^ jljL£.t 4i^S j pOtH 

JuU , Julj Joixis *b ^^jJI pLpi (iP 4.i^t La IJ —».T Ijj^ 

4JjLP,I 3p* (2^^* Cpb * ^ *! * ^ ^j-A LuLu p La^l 

jp l^jJUa LpJ (jpj (j—c. pj ^ ^L-ai^l ^apaJ Oi—llJ 


P^, t <1^...A;t M) '^tP' 

.(Sjpiill CjpjVl (P ^p3pl p^ ^^UoVt (Jjj (j-a p3^l L^-^bl^ 

jjA jp3) j^LiJl I JlA 4J (2)1^ (^jrp— uijjT (j! P <-r*j—wJl U^ C ^* p3 

L^jj jijj .aKAaU U^j pi < /T> ‘b W^bj Lisj^ i| - laj.x^ 
(jja JL>.b ^LdUl p^i Ji^pl JaijaaJI (j^ VP^ Pi ’P' 
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L^j_LdU L^t^:^l 

ta *k , M 

^JUJ (jf JULJ 4j|^ «ii)jj i_^ A^l^Jul O^J —^JLuaj^ 

^juj (jLj L 4 L 4 J dlijJ ji.i,iifl JL4l>.1 LiJLLft Cjj$^ Ld «LmI ^ j.>iM 

.^^T tfL>ij| (^1 ^jLu j! t-ij'v ^1 Jjjij jf uifl'i 

** •* »■ •* 

3<*t '"M ^1 (LrvjjLLa Ijl <tid L^jf ^^ulltj 

(jjS^J ^CjL>>jjuJI jljCLdt —uui iU-v (jlc, ^LdJ JlJI 

.^jVl ^L^JuVl JlLq ^i^SlI (^jJI (j-AjH j_^jLjJ^1 jJ^I ^ ^I^LlLa L4 j|^ 

.[^jVt Lbjaluj ^Ujbl ij] (>uL^I ^IjU 4ia2jC(jl^ UJj! I JLA JjLuai^ 

ji^tjj. Rsindoni WsUc ((4 ^Ij.uijl1I S^jhiU)> ^ 1 kIj ^jVI ^^LcJtit lJi 

(jLw CjI j ^(^tG—uujT I^Lla JLdlixi «J1 a)»1 i^'vVI (jt (iilj JUu 

. ^UlAII j.f^l (,ttt (Ji>iJ < au>j [Jjjt Ld 

^_y\^ t-LiLuijiid Ijjlsb^ <^jA<«.'>*Jl ^oLdJLll Oy — 

Ld ^LIa».^U,Lj ^jLlt^l (J^Uj 4j^1^I» 


( 1 * _jD ("»U tj _ JujT JdUdjJj . L 4 K I—^^Lijuaij 

*% 

SttS'i '**' ^tdil ^Juillj <IIt 

10^^x6 ^ j^^jLcrjit? cuIj •^<^j 

i 1905 (j^ (3^ LuijjduLj ^ (j-uJ) 

L.^1 (.7^ J3k|j J-AJ ii^tl ^1 dU uijJL li 4J . ^ 4 J ^jlajJLi — ui jdlj 

L^j.4jjijd 17 ‘j^^ Ls^l W" L>^^ " .d AlU qa 

•* 

3jl>>IjJI (j—a^"4jllU ijA lJJI qa dij^l 

4j_4ju ^ (^tjuia! 3jujfj ^j] Oyj^ ^ l -dj-^) 

JUeTilJ (1942 — 1870) Iji^ ^JJuLeuJ .^1 Jl^La 3.a^J Sj miC 

>(^4 JiJJlZxJI Vjjloj UjH IjLA (J^Ld J^LdUll 

«d «• 

Lqj4 (J>^ JLuJi Cjiji tiiW 

iJuxj Jo^lLttil Cy^ o^ ^ J>" ^1 V^ Cl f* M i n Tj^ 

m ** 

IJL^ dLul^ Aa^ qm L i4jJLdl ^jJI aJJb 


(Avogadro Constant coIj Luajt jtjjLc,jif jji*J 4!ujL>Jt <4^1 (*) 

. 1023x6.022 
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1 jiA i^Jbo J^yki 2LIIJ SjLii| 4K I jufc^ .«4i Cijt Cn . t <r^“i (jl 

Jjuxx 1926 i*Ull <Li! (_yl>- CjIjJJI 4iai>. 

. I jLib 4JL4JLI (Jjjj 

oljjJI <1 )^4!bBJ Oaj Sh Cty — Cj^ ^3 

j i ^*A.i IfbtJ 1910 ^L»J1 C-i_jL ^j-A 

(JaAj dJLujjt 4 lSUL)^^ ^.La^— tjuJI ^ 

^j^_uU 4.dJ^Jexl1 3jl3^^ Cu»i *4jlli J^il^ 

^J|Jj 3V1 ^jxiaJl fj] c-u.. , I lilt (JlAj *j.A£-dVl j? j-4^Vl <tj—uaJI <>a 

j < ijJI CjLaL>jV 1 (J^ (j-a jjji-a—4.i*i1 j^Lt^l 

frjxiaJl i 4 tJ J t(jtL». n i t i JiLal ^^yk, Ct^I L>^ 

4^1 <«i (j^Li (JIjJj <j^ —4 j<L^ 

*• 

t***l^ ^ \ I ^ i*it* f f^ i^11 itl Ijla 1869 ^LftJI 

(^jlJI jL^I J t4j cj 2—iiill IIiA (ji jj — —^1 

•• 

^j IIA r^l tjt t-ujutll j-A *3jt3^^ <I>^ ^ ii a .-.-t.itiJI 

•«* 

((jjj^T ^LJk <_4jkjj jJtc.j J[jL>—^ 

if.\ 3^1 t^LJLl jl^l qmJj 4(j1^1 cjIjj^ Cj^ ^J uM- 

4» 

p ■■■•^ (^ jJI J-A (jO-iflujl (j^J J*^ frl a n i t l (jl (_y^ L_*J__«J1 ^_y-A 

jjjjkC jjIj ‘ *' ' <.-^t ^Lo-tjui1 ^^Jl 3 ^ *ah t . ?!frr< I < 14 uLui^^ib pk^JL jjiH 

Jihi ^ (jl <jyk (L*£,b <L»jtaj cJs^l fj^ V.5^^ 

5:;.S^ 41910 pL_jai fj\ ^btj 

,cjl5^1jCilj:UI 

bj**'^ l!"' ^1 * J '* . L>* Ct^ L)^J 

Luiaj! ^ jiSjuJ Laj i^^ t jA (^.aJI J-oaJI ^Ijl 

(1>^J • JJ-j^b (J “ L>^ tiilj (j^J ?.jjiaJl 

(j;^j <(J^U1 (J^\ IkjJb iL^Lj—LIJ 4j-dL>J! <U j . u i <t i 

41J iLa l^jLlu] ^ im IjJI ^ 

^_yk. JjJLJU JL^4 tPi ^L>J( 4 j^? (jr^l Ort^tAjJ lilA 

♦ Ju^ CjA? tL mJjSi ^cIaJI 
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J.J At! 


j—unC. (jjalMI rtt i 
6^ yi i- t-^ i!r^Li!l^lj ^ J>^tt 

frj ^jl) 1 ^joidLllI 

5^*1 Atl AIaL^j ^j—Jj) r\\ ^1 (ii— 

La jhXu (^L-xaIaJI aIjUaII J[j) I *ij ^jLI(£.Ij 

^jjifiU (jf a^Jj u^>:? ^LSjil 

itl ^jji 4__aj.a^ ^J .^.^Vt <<i^tl 

^1 (2]rj-* 

.fLj<>>tt JUJL> (lijjLxIudul ^ itiilj ^sej 

(JmJ jt J^j Vjl ^ 

'*» ^ 

1 jSIaj t JIS La ^j$ tLa.jJj (yi L-jo^jLiuuJ 



m 

JjoVi J_3-(JjtAflJl AjflJl^l 


))» 


4£.^p»ui 

<Lb^L>JI 4 .,u__uuL)I 


A;U *<:^ -uiJjLj 


«1905 ^L«JI 


udl>tl 


107 







<;Ijlu— uiLj <4^ljJI ^jjt ^ ^jLdiiJt 

Cj>^ ij3 j. nic. (jjslaJI ^1 liffii ui! jJI jJiftjljb 

m 

^ LLajJxJI lijt jJ t lgt,„,.fauj t5X<bi Hill (9 !^ JLqIuu 3 CjUL^ 

*k 

J Cm< 1*0 ^1 Lb (^jJj (j! (jJ^ 

La 4 JLa- La ^£^Li 

(jt Jl>. 4^^ J5lb jt (jJ| J&jj 

(^fjJl ciUj cJ1j 4 ^afi. (jjC fj\£. (^j-call 

jSLukUuUj^ ^UojV t ^La. (_^Jj ^3^'*’" La jJb ljufej (3^-^ 

^ oLdUsLpI jLLlu! <..<</a.i.a 1^1663 - 1618^ (^jJLo^;^ 

(jU («.jjuajj djj Juu (j^jb L4LLa 4^j 

«» 

* jaJLL^ i^ ta*\ ^gTlILd (^1 (J uM «.JjU3 LcLju^ 

A^Ljj *lr\rt I <tj jjJlji^ (jIj C. 4 JIJ JlAj Mill ^ i^rXlj 

i^^ia L^ C4jl^ ^Jyu^l 4jt2j JajU ^LAll rj4<injt SjJpJuo]! 

ft* 

4 4jy*™ca4 ^jjuaJt (j^ ^ t />jAU J.SU CjJjj 

tf.j) 4>iti L>^) J 

a((fjuia)l ^JL^ 3^1 ? JLx£ ^jL^! 

(^jjuaJI ^Lul ^L>^ J^) ^ uiy ^^3 

J[>^ ^ i j < h L "w ^ i n^tl 

«» 

IaJlIa LaLoj Sj^Uail ^JUb {J!La * a 

Cilj)^4 ^1 ^trt «r< CjL^jJLI jICjI_:vjjo 

(Jl^lat ^1 Cp.4j— 4jL,^ 1 1 m LaJLI^ CJ^3 * _ ^^3^ 

—uiJ Vj i^Utit 4 rtj4^ 4j4:^Llil ^IjVI (JJ^ i 

^kiJLaJ^iC ^ M l 1 ^ <ni*u ^1 

* 'a* 

Physico-mathesis)) (ji j~m cjjju-» aSj -Lt"' "V ^ ^1 

«t 

<>c. 2^1 jui j] j^iaJ Ib^j-a (^Sj ^j .<(de Lumino, Coloribus, et iride 
ui3^^ tdl juSj t^Li Ct t Cj^ u?y^l 0^ 


< / • »'*} Wn C)Lkj^ L>^J^ <J^ kl*t^ ^.^jill i-^tj -^tt 

<(JjJaJI 4rt'*<V4 JSJ ^1 i^LallieJll ^IjjVt ^4,^11 .^11 ^Ijlaf ^jiiUTij iXilOocA 
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*^1^1 vjL^* ^^^3 (u!^“3jL: 

^_ylc <JUM^ (^jlII ^ ljIuSJI Ijt^J ljd*lj IjjlS (jt Lla ji^jilL 

jJlS cil Jjtj aJ 4j! jJL^ (j_SJj Lt^J^ Lo^J Ojj^ ^ jVv a 

' »• %* 

^jl lOi^ M gj)<^11 ^I^LajI V 4jt Jl^Jj jJLcJ^ ^ 

f^j,A La ijjui^ .AJl^LuiX) 1^_IUL^ (2)1 

^ ^1 ) d < J (_)f ^aIaU LJ^ (jyij (J^tjJ (ji^ cZi l^^ JLjli (_d.uft 

.(^>L1 ^i>AiJl (jJi (^Li^ Jiiaij J5^ 6^ 


(j! (j—4 ur^j * 1727 ^1—jJI (_^ (j-A^ j—fcj 

BjLj _uJI 4J OjI^ C^jJl Jib ^.jjuuJLI r,^< 

«•»«** *• ^ 

* ^1 i < »l (^jiii ^) jj j l L$^^' ~ ^ ^***^^ *^^^ 

chijL^ILuil c^.fcX>r iATut^t iJljLuJalj^l A \j£^t L>^^J 

A* 

U c^^t) Principle of least action J^Vl j ]j^ 3 j£J^ 

^J-SiliJ i^W 13Jjf < 4 ^ j jl^ti ^tj aI /* A 

^JjjJaJI t J , a * ((j> ^ (^f i4 j Irt'^ 


^jL^ul ^^^LljuVI ^j^jjlj i(1813 “ 1736^ cJijj^^ 

jTj u>sll ^ Quantum World ^JUJ lJu-©j 

LAj! J-Aj L e* II (JXa ^j-4 Ijj-Aj L*^ 

.(J im i ‘! i t j f^l (^jhjjjiJLj J ,,. «. ^ l^1 jJaJijI jLIaS-V (_yi^ij-«JiJtj (Jj^t (J^( 

o* iLm cuLpu^Lj^^JLI ^ 1733 ^LaII 4Njj jj 

4, 1^^ —IM (jl^J «^ mI >» j JI 4J^ (j1 JLd^ 4rtK 3^0^? Lfljuucaj 

4^1 < L^Lum 

4* 

(((C^t^ljLilSUI» f\ i^j itt dL^I ^1 jLj L^iuLt^l' ‘' '" * ** i^*' ^ <>^ < 

‘^-LuJ (>a a;>J| (^1 jJj ^^_J (jJ j-* (>o b! (j! J—aJ 

.oLuIaL^I (Jb^ 
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1746 jJjj! j—^3 

M •* 

cdJj Juu ( J a tr i al ! c>ip^ **^-^ 3 ) 

(jt j^jJLj jjjL>-j 4:i^1j (jr^l ‘2>;—^ lj^I 

j jjJl 4jh)i ml jtX—^1 

tCorpuscular model 5^1*ill o^lSL<5Jlt 

iJj Cr^ i ' j ‘ < Aaj^^oJIj J>j )j >Jt j^„ (IIdl 4 J^Lula *^dij l.«j 

^.jjlaII CjL>.jj 9 {JfU SjioLU Ct^! 

^LuJl u>iJl Cj L<h m. JlSj CjU^j 

I jj i«^lJ jtt <L^fa()it\j OjjL^t (J^->tH^^ JJfc)) (JJl.aJJtJt fJ-U9 (jj ^ 

LLA CjJLj (jjj SjJoHl <(fjjiaJl 4Ji^j Jla L^L —u*Ji 

^^jJLI 0^ *-^ U^' < rtM i <j j tftj-ualSi L^l JM 

vT 

( hi^VtA 4*la^ (j! 4—^ Ji^ (3£>^ ^-aLal J(j—J V 

(<dU. (j^ (>* ^ u^ LjJ o-«il (W Cy’j ‘j—^ 

jJajjj jl UljJ jl^J ifj-^uaJI 4AjJd(jJi -CijJaj 1— uia^/bIa ij$a 

35eJ (jIa j^Vl ^tiJl a>dJt oUiij Cjro* 

jajij dLul ^Jjt O^J .di—ui (^! Ai^ljJ V 

*• ** ^ 

, 1773 aUJI j4ii^ ^ Sj_iiiUJl ^ 0^ 

* •• *• ** 

^ Aj>mj Jjjj (><U^ 

5ji^ 11773^JJ 13 jjjj L>*<Ujj oij 

j-4*Jt (>» J—l3 

4julj^jiJl ^ Lo ^ t^-_uijL(d(iJ1 l^kiAJ 4— 

SLu^jlJIj 4^Lij-<jJ1j A^IjJ^Ij 4j^.^Ij 4^Uai^1j 4_Uyujj-iJ1j 

. a j 'V^- (j-a dj-uifi. 4UluJl (jA JA9 J^ A^jaJlj 4 j— wjL^lj 

Juui Oj^ljJ t((^j-iaja (>jI) 4^ Sj— Lu] JJ —ui 

|j^9 ^ / ftala tt l (j-a^-tia 1 tr^ t <i4 *4J ^ 

^ 4jt 4-dj.2.>Jl Cj^ tf » i l t J) ^ 3 

«Zajonc (ju/LpSVi (^|t) 
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^—LMCpo ^ I jLl&l 

^^LJL ^cjUlUI ^ jafll Lo (j itf".j) 43L^ j^W 1 «\ oi aI 

^Li4;jSL 1I^ fit'll 1 <^jT ^QjLJbl »tlrt (<i<J^i t^l 

4^4JU ^>4^ (j-A Sj»-ui,r 4«, (iiiaH jAd •lilij 

•%* 

*yjb^uA ^ ^ ^j s^3 £^1797 ^ 1722^ ^ 1 1 jjLuii^ ^jlstti 

A" ..ijl ^ A ^4jj( dJji.«,MUU (jt C-uJ^I AjL^jA C^jjCJt 

OJiJ ^ U^J-iiJ •(<—<—^ J 2 j—Uij ^) t-Jall 

il796 aLlII ^ ^ c^uioil (Jpuai>- <^*,i, j'v i^jJUJ^^ Ct^J O i '*^1 

! !• •* 

CdL^jJI ^j-A ^ aJlc, ojCLdl L^LXl 

tCjSjJI Liilj ‘(^J^ Liiij 4 ac *-^j) 

SjjJj it^ »4^T^ jLju 4-MJLftil JoL^jVl ^j! 

(JI^V jJtj (ljjaH SLlaiJU:: jJS[_cj^,<>tttl L^ 

ATu^sTolj t<_<io u^Lt^ 4^Lc, 

«» * ** 

(^^^jaLkit (JM^j *<—b 1 4V<^VI cdJjJ 4^ ^ u ^jL>JI 

C^uSUdUd! jJeuxM\ L»a1 

jijjL^j *4.^1^^ ^ ^ 4j|jJL2i ^ii_Ijj 4—* j 

4 J £^jl11 (^} j^LiSujj ^1 

Qjj^uijti\j 4juLduJI 3^3 jL^ 1800 ^LjJI 

*» < «• 

J'" it^ i*!<.l!( 4J0I n-K ^jj» ^Ici.^ ^c-^laJI 

(y 

4.t„(,^j ^ I jLA <(1829 jjLa 10 — JL>. 1811 i^ljiil 

^ 4 K tjub (j^J .I^IaU ^ _ Ui\^ {3^-^ Cr^ 4 <1^11 4jLaL^ _Lduj 4JLdl^ (jja 

1801 ^IjlII (jjA 4jf J-Aj <4jLt»i CajI mi 4 '1^* ^LojI_ (jj*^ 

j| 1 LvLm udjLuaJ ^ L^f JL4ftJll oI^jusLa.^ ^ 1803 

.J J . ( , A . > l ] i ij,^ jjHJ ^ 

J ‘"^Lloii—uil 4jt i^uK .II oLALoiiibl (j||U j— 

^Lbbji 4 j%^ astigmatism)) j^LaJI ^jjv 2 Lk. iIL>J 1 

tl>JL5eJ Q^iJl jLuajj (ji U^J (JjLajjO 


(^Jluujlmla 1 *4jLp> 4jfl) i-ulail 
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J Vj! 0!^? 

4jtj (jt J “‘^' 0^ ^UalLbalj^ (2^*11 3 rthVU O^, 1 3*i <itll 
jJ lSj j! ^lialLw/lj t(Ci^ olXJb (jA jl J.>-ij (jAd 

3_pkjL> jj * * ‘(i3^L_ciJ 1 JjufLdJt Ljj^l Ml tijLxi^.^1 

(ilj ob ‘ ^!iU» (il^ U^ t 

(jjJu tfj-jjj JL^ ^ i (j^ CT^ 4SLiaLi—wilj 

J .^a t JjxJ (^jJt jLjoVi Jjfc LLA LLiijy La . 1819 aI*J 1 ^ i a <« t 

fjjLdJI (jT er^ ajjiali Cj^ ^jL>u 4j cr^b 

. (J fli ij 

<jl^ LaJyj aj_*iaJI Ji-l JCJ) 5j— aLIo M_)L>u J—^JJ tJ-J 

«» 

^UJl *j—^ 0-*^' a>^' tZil jM* M i l ^ 

jt•Tt t~iV^l . „'\^ i—j^LstuJ _Itt5t^» 4jgjL tU 4 *1 f _j - A i 1800 

(>a JSU (jr)—WI^LJLI (:;);}JV j^ajil OW^jUjs (jj^J 


- j-^jL^ ‘L? J^ (jr^l o-'^J *j—U jLaj 

^LaJI ^>1®J • ^LiLiitii ^ (3^Ll!ajJ 4 rtl'iVU sijjuaJI 6^ <^1 

t:ijLvjja ^Ji.(JG jjfcj \£.jj^jA (jj^^ 4jaL4jjiJ 1801 

... ^^lC. oLvjJLI Ji.1 JG 4 -Sj^ i—flLttJ Jjlxj L^f —Gajlj tfij—duaJI 

J" o"*Li 4 (j^ Jl^) O^ t* U'^*.* h 

» *• 

jJjjj jj OtHl^La (_^ ^b LP^ “ 

(jt *-A^ Vjf J^^jb *^ J " O^ ■■' *^* ^ dUls (j— c. 

(jl^ —SIskJI jjfu (j-a *4—cHJiH J— 

ljjLjG <.liLJU»a jfcJLatIL-ulj jUJI (j-uL_<-ul (_yl£, L*j_j—uiAi 

jIa 6.5x 10 ^__Aj j-aJ>-Vl ji^juaJI ^J.a JjJo <-ji—L>— 

JIa 4.4x 10 <.in< iti #ijjuaJI (JIjI JjvjJI iJ^j) 

;_^Jua (^! (^1 jejisjJ (^b oLjiL^I ^ 

. IJLO* IjJala Lo^Lj jjjj (jl^(^Jja (^! 11>.L (j3j^ 

i4 a f «it Jajh] (^I 4j>^( b>^ -l; ^' “ 'b 

a* 

*6^-^ (3^' 


<jr^J 


112 




CjLkjja j MM n < ^jj ~ 

(jjJi^lj 3 j*j < lr>t l 4 fl i nlrtll oljo^ljBja ^.jftLijj)) ^IjJLaj 

1807 .aSuSL^lsui 


ul? "* 3JjJd (^f — 

( 3 (>^ ^ 

(jf ^ Itl LlA <(^JjjUd})l ^^^2.4 3 jiJ 4«t^5t 

*h ' 

^ (jf (jlj ljl 4 JL^I^ LjJ^UU Afr^Xirtiitl 

L$ j) ^ 4 ^ (p7^ < rt I nj ij M i t l ^jl2j JLaJ fij) i^tl ^^ijuiluj ^ JLscJ 

(jh^LAll fij i^t l j»4a *iiij ^ *^jL^IjILo ^jl 3 L^ 

< ^ 4 ^ » 4, x ^^tjJ C>^ Uo^ ^LuiLui it^3 ..ijt JuLCr 

^ jLlL-oljJl jllLvjII 4i-u^ I i ^jj :4jj2j ljUj ^jj j*.— wi^j i«JirtjQJl 
1 > (^rjivjMtl SjijJ fOxbjtJ ^ ^LcJ (^^^2_ uii\ ^ 
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5 ufll Jl>- tjrUA£,ljLU UJ—^ LaJjfi. 4 ^ iU J— 

yS j^uii ji y>11 op* 0^ ;#0 

4^^jdbbJll 4Ja^L^t ^1 f nil q \ Lub tli^ljj'4.^^ (Ji):} 


(^jJtj tgj) l^tt L-dAjJJ 4 M> La^AaI u i I t< U 4 Al 

.^LifJI 2u^jJ.I tlsjJtoitll SiijusliJIiiLflLJLl (3i>^ L>^ 4jL_-ut>. (j^xj 
SULaLtA t3i>^ U^ SjJbU^I fijjt jjKidll Lr^ 

t JLA j4jt >^1 ^jJL (_iula^ ^ JW“ Lr^ 

: 1807 j»L*Jl Ji 4-tj^ ^ tl804 j*L»jl ^sej 


^yu JjL&dJj (tf j L^jI J O J C (( itr> fl 


jJI)> c^ 


M % 

M3-LdL4» 


t3jjL>Jll ol^l_uiXI juto (j^ ^aIoI— tuJl >Jo j > U> JI 


4j| Ju V (2;g iflMi Jl 3*I (jj# L^ jV «a^L—« jJI (j| 


(_<ffl*itl ^j—A ^jjiiaJI yi j 4^1, ttiA 

«* 

yA j! 4 jMj jt J-^Lij 

Aj,^\j1\ 4IjUL_«J11 U^jIjla 

Jl»-1j jf idu^jOuLA 4 , < fliriJt (3 j^ ^ <J—' 6 

j' (I-Jijuajj icJijuajj 


CjU.^ jf uW j-hiC:. 

[^^aa (j^j ijf —^1 Cy* ^ (>=. 3— 

4 I iil^J 0^3 (_)^ (* . ^ 

IjjIjjI l^Uaj^ »L»l£ 09.%aj (j| (J—J *4jtj^T ^*31 jflJ f. ^ <^>t l 

«• 

q] ui Jj^' *4jJl Ijpl—^tj ^ Ij—i^ 

A^LiaL 2 L 4 JU 3 UT^ U^ 3 Cy^ Ij^ V - L^J .U^ 4:tj <-3-*^^^ 

SljLjJL t ‘ ‘ ' “ tilij ^J:J (^J 'J—Cr^i C3^ 1* ' *“ 

^Juu (jf du^[^ tdJJmlLaj 3ji^u£^ CiL^JU.jMA 4_ti*^ 4:}*-^ 0^ ciiJj 

jJbua ^^jU-a j^T IjLAj-j (jV till j ttJiljjJ UJI 

JuL! j_yl£. ^LaL4J ipSjJl (_y^ (J>3 j Cj^ 

. LjiJj^ fj^ till L^LLaJjJ 


— (jjJLaJIJ 3j*jitr>H 4 aiJL^I (jA tlj|jpL*-* j^LjjJO IduiljJ (j-« ^LjSVI [#) 
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—fl 41788 j»UJI jjLo 15 (jjt (Ji—(,»i;j! jJj 

«Gafi;Lla3i (^1 —uul |^jL4JL4 u^Ju^ jj^j«;^JuLaj^ 

—'■"ihfA ^Lc. 3ilei>j 4 .J—SjjjI) oLjI jjsuisl ,>* b>* 

. J^1 5j^ i^liJI ^ ^j c^l 4-*^ 

^UJI o«u;Lj ^^l JLSli'^l (jj^ Jl^^Iiui JjS^yj till j JL»J 

l_^4Xl l^jLcxa 1 i ll . t < ^4 1809 ^LJI J-aIjj 3_iotjjJ 1804 

i I—4 31*^ « f^[M] t5>laJI CjLc.j|^m<» a ^ 2Lai 

^ 4_uLdJ 4"»AjU 

OSWjI^I <iUi*J) jUoi J1 m<^ oi Lii^ j^SJj 

>A? !^JJ {jc. L» ^ 

'•j-* (jr^ 6^ ^ ^ uM 

^ ^ cr^l (>» ^.^juaJI tiijLaei—u) Ajf LLl^ 

Jd[>^ Jiuj£j>i aU! 4j-oj^| CLjSbl^J i LoUj 


jl£ 4j! jj .3_ijiLu^l (JJ>1* (>£- 

^ (j^ L>^ L* UJ-^ (>* j^SLaJl <Jli 

UihJ^ jLi oi^ * U] 4^J f.UL>Jt i^Jjf (jic. ^ 

^Lc, La Ja^ U^-? * ^ ... A 1 t U .^X 4jj-iidljtja 

cJ-*- — ^Laf (1815 ^LaJI ^jj 4jLa SjJL 3j._^j Juu 

6^ bW^t U^ La|,;jj;j»t JLvt 

* *''* * ^ L5<-^Laj|^ 4jjJij CjI U1 (nt l 43iL£.!j t^3^jL(.(a!La CjIjI _i.ii.»Jb 

4_J (Urt4 t-dllAj .4lLjj _ h 3_aLflVl 

^1^ Cj-^I JJ—^LLaj— ojIj 44jj^Lb LjL^ 3:>.Uayi djl^t 

»3j1j^ Li^ 4^1 j 4pj^ '"*tjj .t) JisfcHl'' ^ 

lj-1 ^Jj—1 J-ftH^lj 
^ J) 4-La < rt M«jt t liJL>^l^ L2^ ..,. ) a ^Ct j * 

JauCJ IJLA ^jU Loj Liu^D VjtU 

*• «* 

Lj^L>o i3-2j^Jo J^Mjf ^jjj •AxLLiui\ 

u J U^ ^ * 1*^ <i-jJUsfcj cJu^ %A I^^rt Llx^L^ / ■■ ^ 
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jiJi ys d^Lstii {> t3—u- 

JjUxU U^ J^i W4^ ^Liii urJl 

\1A,^^\ ^ jL^ (5^1 (» 

5j ^ . >5*^( cr^ Uij^) Jj-^ 

.^LJl Jlo ^ ' j-A 

^JL^ iyt <LaV< u jjjj J—13 ^ tit (jr^l I—iJ (IJJ—ii? 

(>9^ai:jJl t^^Jic. *1817 ^UJl otc^jJti 

J^t ot ^LHk- 

U J- ..inj (ijiaj Ubl L-J»£.b fr>*iaJ1 O— 

^Ij j-S^ JjVl *ur^l CXP^JL^ O^ Ci>-uitj 

Jj^Ui tyi * l^lui <J:H ? » «» 3 j JaUl>V1 lA) ^<J jt 

Sj^ (> ‘J3—uiJ> (> ^liJ' ^jLiilj . 4—u«u a^Luxll 

. .U"j i (ij^4^ U^j .isc^ 135 ^ ^>»''“' "*■.' 

2:^^' J^' t^i ‘U:4^ 

*(1840 - 1781) - ds^ *::jl^li>Il a_^li4J 

,>.t^.utj^tl ^Uj *(1862 - 1774) c. . <luj4 O^ oU^ulalt 

Uj ^litJJI ^Hrhf cA^lj 

*ut *^^i ot^b^ii * ^1^ o^_^ * j3--d>^ v->Aj ^ 
Jj__«ij;i L2J3j 4jt 4 jLj 1—cua. Cfl^>^ 

(u-L-j <» 

jlSJLl ^ loA jL j.UJl cy^\ c^ ^ ^ 

JU. lAA 4j ijuj .JUlrii. ^1 d^\ 03-^ ot ti3-JI 

....... ^IjuJl jjjj l>H<-!»b tjjoJl t::^lLaj^l ^jj ol^ 

jt Jt^ .2Uii>i AaUU Jil l Lfcfl ^1*^1 ut 

:J12 ij 4.41^^ J^l^j 11 a o^ ^ i3tj:s1j *::j-^ cjIjL^I 
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La \ 4 MJ ^.xC, < In a LdiLiJ 

^ ^ ^ ^ ^»j ilr> .c^Ld— 

4 * «• 

^LgliAil ^ Ja-Sfcij^ * Ltldl—uj (Ji^ 4 jI J 

* M ^1*11 i,tri4,tt jljCLal (9-1^ ^ Ct^ 

4* 4* «% M 

<■ dlf>- IJLC a 

c-klS^ jb^XiS JujI ^Ijidli 3j >»!t 2i?ijrt^M Juljlijj 

4* 

' ^a1 JLaj ^Lt »d^i iii*Iiljja 

80 di)^ nitl (JJ^ ^jL-ijjj 

%% •• 

s^i^^iiii Shi (j-A 

100 c^jLdil) ^.Irriijj (^iUj JLaj 5h1t nitl JLjI^^jjj 

«• 

f #1 

. (j^ ^ ^ 4 jlr. (jj^ U^ 0^^^ 

SLla^JI ji^ 1>-U 4 JSJj t(J.I,.U<J|^ ^ La ^ I j 

La (Jjua^lj OJ^J'-^J ^jf^r.it^tt (jlalL p.1 aW. fO^j clt ^ j .(^ryo^L^t 

(J^Jiit 4-i^JJI IJM^J^ Iju^;—it t^jjj^l uln*<tl 1^ 

(1853 — 1786) Ij_Lajij3 (iL^-^l ^Lc. t5_<fuSLLaU (JjS-i 

<uJoLulI 1 4f rt itl O^L^J Llft>> j! <sejt^ Ct mit 4j^-^ f -^>>1 

^1 JlsbILuiI ^a ^JJLmJi^ IjJj t<lr> iintL l^l^La ^ L^ 

cJLfcAtJl 1819 (jjjU ♦JiLiij^^jj^ j_^ 

:4^ (Jlik ^jLlII 

(jjJl 3bj^^ L>* gruTmit jAj t^oSLjjLla^AA jL>.t (j| 

(j? ^.^luil (Jj— 

^LSj . *'OJ^ U^ ^ 4,A*it A 4 j^IJ 

qm jLp^^LI ^JbujJI Luuiai^'t j-^ 4^LuJI 

.c^LuoJI t^JuLO LaLaj 4ia>>MJLI OJ^tj 3j^L^ 

t^LJt <*‘(0r it I_ufLuiI (jjj^ aIax jjl 4jt j (jt LL& < 'a-1" 

(Jalu »j) iJ^tl <! InLt (jl CaJI tcji uiLJlt jLo ^ l >AiJ 

^LajjVI ^L>-».ltl (,£[Jj jJui Lal_^ 4 A 

• Amm jJLdL^I ^Lli^Vlj 4 Jrd^lj ji^l (a) 
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fiWtfejU 


4jt oa^ .Sj^JkJl f^\ (jldj-flll ^jltu,* ^ 

2u^jJLl 4j^JaJl ^ 44-4^ VU^-t j^l 4j^ (JLLsaj ^L: 

^^!j 4J*1823 l^J .4>^l 4^^l^Vl 4n4ienjlj . ^J—L^all 

ajtjL« ^ 1827 ^Lii J_^J .1825 ^UJ! ^ 4^1 

^jj (Jxait f I Ju ^Ij! 4 ii <J*> 1 1 j-A 4jlbj (J^j .jfcLc 4jLftj (jJJ^ SL^J JAi 

dJLC, ^jjuaU 4^^t ^jpaJLll j tr>“ n (jt 1 —aIjJ ^ dh* 

(j3^Lj>^t o—‘-sBj 2L^U.j * Jui^ ^ U^lf^ 

dlijJL> jJ-» (Jsej 1 jub d)t a^ 4ivA>J 

A .,.)i\ • p^jjuail j*'a. Tr‘i« iiV ^aAj 

^jJL) aJiSejA SuAi^- Jjtj-3 (J^« “ Cili 4j-jafi. duj^j—t*il 

AjIjl^I 3jLi« L^Ijl^j—«( l Lajj^Isj j—a 5 'Llo? «-3a^ j u—^ 

^ji f, q£l iAtistja 3alA»j| L^ 4Al:>. cAl^j 

i^ftLiH 3l^f |ca! ^ 11 / 1 J frjjiaJI lajj .(Fresnel lens Jj— 

. Spectroscopy cA^I ^ cr^' J^AiAj 

^Lua^ .4 4 j> 2J1 AxqJbVl ^4—1*11 S 

UjI j Ijj uiJA d>S^ ^ 4j! i-fl jjLi (jt Li—uiAaj aSj ij-i^ ^ 41 f.j^ 4jl d)^ 

4^1 UJjS t juk 4^ -J-^ J^bjl a>-^\ ^ la^ 4^ t 

(\^j .3aj2*H dJ^ ‘-^jAi dn® 4^ ch-^ 1800 ^L*ll J—^ 

jU"ij jl d>^ 4^1L^l fjfA t_yjJ*ll i^aAiJl jt—i 4jl—U tAukll ^ 
AlUJt tf jla 3—^3 jjJiIl ^.stAl 4—4J>UI Cijlaj*j— ui\ 

4lJUdij L^la ^jLAJl #^>uaH j—iSuJ 3.a j)K Lo ^1 jj—t^l A£.Lu.d 

JjIsbAJ 4^1 jv; M,t d)SUj uM- o'j-^^ 

. J^u<aAllL ( rtjUtt ^y^^3 


LLsalaA. t rtjUll (jjj 0^ d) tAA^^iall .>a^ o-jAi (»-->• 

4 * 

■ I- —I ^ JjtJ . .« U ' ^«.' ‘?>:^ JjjUiaj »jL»- 

- 1766) 
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* . i it I A Cm ^. i L^ —1^1 (j£. IjjLua \f.jjLa <^1828 

Ja jU-^t l (jAaj 4^ i 1802 ^LaJ) OLIjj J_*J 

tSjx. L_c.jIj ^jX\ cy^ ULc. C)^ QjiiL^Vjj j^jJL 

Jjljt (3 j 9 4jj^ ^ jkjJJjijJI (_i—(^^1 

LaL^.—Lu| 1^'-^-^ ^ 4 JOj ((jjlJI jJ 4£^ijJI 4_£^Jail1 1^.4 £,j 0~-^ 

5.<uLm ^tu 4j? Ji^ju (jf .^oiaiJD L_ui^j 

@L>- (jl V_aL_i^u^l I t^j nq «nt | ^■Jjuail ‘ ^ 

(1826 - 1781)^^j[j^ (jj 3 4 jf I H« aJ| ^oJUl 

(J^-^) *1814 j^bJl ^Lflj —UL* 4 —uiij uil _ (Su^Vb 

(j! ^ 1 jukj t^>L» ^3tj ^_ylc, SjJbli^l ii4 l A~< t (^q_ 

l^ j ^<.«iJ t rtjinti SjJtUaJt (IsjlaiJl 

4jittJ 1821 ^bJI biajt —<j*Vjj JojU^ U'“f^J 

3U^I 4 jiS: iJl < rtjU ^J^JUS jtjjuiJI jLSujV 

* j i c ’ b U^ i J/»lSUb juitj tPJIj) Diffraction grating 

jV CiljL^yi oAA (J^ < 1 1 fl ,a > ijj .(»j t>t , lt 4 _j^jJL 1 4«j il:tJ| (j—Li 
4.;id.uiLiJ1 olj^SU ^j—*1 j (_^L>J| Cjbp^l J^JUt 

4* 

L>^ * Munich Philosophical Instrument Company 

CjljjaSuXlj oLduJjtll 4£.L(jLd ^jicHuill Sjkjjv 

liiii ^ 4 j i it Ji cjI— c,Liuo *sla1*ji jl-4£.Su 

“ ** 

(juujiVi Llaj? K it 4jjL^ JjLAtfj 4^^ K(tl dt-d^L^iJJ 

* (j>3 Jt^ls *^jt l (JjUj h < « ^Lica ^ 2 jlS)j L^Ut ^-JJuaJ 

ckl^tj JjJbbih 'iuui 

4 ^Liu^l t jrtj IaJI Jjj >ll l Jb^ ^ 4 jLal_tfiu^t Jjt ^ Ju^ 

J3I0 L»,^ <a (JSJ (jt L-se-uolj I hXJ Lfl ^ 1 11 ^ t^jrt •t*>L-. III 

—Lulj jjb-aJI c, 3 jU 4j LusLk 3 

JA$ iy- ^b 4jt (jVl (_fljjuj) *^1—(jJl jAli 3>^\ fjjual\ 

4* 

jtjjixf Ji > (j-iudVl s.jji^\ tljt j (JliUijJaJl * j tl .^ ^ys. Jj J 
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3j;^I jUi-V j>a V, .Jtlj J^' 

Ii'..^ ...-■■i.l l tiJoll .|JJ—Jl JisJj .a^liiJ.1 

** .r ** 

<Li! Jl iO?^ 

jj U>i^t L^b ^a- V1_ u,l 

Aioji^ ^JJ ,(jr^—cuAlJ\j ciukll 576 U 

c^j^«-iuL AiSUa Uwt .1^ J^ 

Lfljli Joj—LaiJt o^ ^jb c^bla! i tdj--A>Il 

oij>^ j*i jl^l u^LLVl u-^ U3U>« Ji>»b 

3j>aUo 4—M.^ ^juk o^ t>^ (>A>JJ ‘-ii-^' 

. jUi JUtf. j>-.Mtllt (> ^Jicll—Uill ^^0^' <>■ 

4:1 juj aJ (j-^ o^ t^b 

.^1 (> JaLseiJI ^Ijii^l <> JU^' L^l ^ 

olj^klil jU SjJfcUftJl l>i»J <l)J[>t^ (>» cri^i 

- 1811) 05-:.^. ^ 

U- 6:j:^l <1887 - 1724) (1899 

,u» cAi^J *>^ <-J^ 

4:tjAi^j(jSUjU^A^i ^Ji3j3^ '^0^ 

^^j^\^ *A^b ‘lM' (>* ^i>*- 5'-i^>4^b 

5jU iyj»^ Sl£. Ait M (^ 

a.^.u ciiSj^j \jM Oi-^si tb^ ^ ^ 

(^1 '^! 

^ ^Juki <J-Iu^! ^1 Jl« 

,i^V aLu^c-u ^j>i> 

Joiab ^ ^i • '^ f ^ bjllju juu»Lfi. c^jlt jK 14 U-4 

. .^\\\ U 1 jir^'tc. ol J^> -Sj^ (>* <J^ <e^ 

jjSUi 4 u^ liiljj ‘ ‘r-^ 

i>q^ U^AJL ^ 

»J>J i^'-i'jl^ J^-Aw ''jA' (^^UVI JS-All (jT (>* (^>" tA (*) 
.4u^j f^\ C*^ <a|>u.3 tPl ‘OA"^ ‘^A. 
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laSLaj Jla '5»^.Utl 

oi C?^ “ U>^^ Ji<^(<t) jt <-SjJU «, iijU (_yi (jhJaiJt (jj j-4 

4iJjL*XI CjIj jJt (jt < - iuS^ ij A i r ^_uiLlj| (jA JIjhJI Cul^ I <1^(0 lU^jjLi ^ 
S^ydJiJI Jo j)U-v (_pja 4]!La^^iX4 ^J^ (j| .(jilaal (jjCLA LIA 

4jlULlu Jq jU^ l^ir. Jltjlij JLIc. SjULI j| «_fijjt3j 

l^ i fl jJjIij (3 jjL (jSJj li^t.ortJ SjULI LaJlIcj i\f,jj^ ^ 

(Jl^loVl (^ j ^_^.amLujV| 4 fjjtld (_yaijuiJ L^l j_yJ| IjJcU 3 Ji**f J 

4* 

51—Uilm ^1^ Mil L^t^ I JIjJLM L^I^ 4^pwjll 

—idutj t4 ihV 4 juLdUc 4^4^111 Cj1jLj>.1 4 ^IjlU 

m 

^ j t<^(r 4j^12JII 3j__t^|j 4yLoL»JI c, J'i" ■ “* 3 .*<a 

^ 5jj*I( Jqj)U^ 1859 ^1*11 uAjJujj^ jjLd-j jjusLuJI 

|<vi«jU (XJ^I U^ «^|H e-y^ 

■ iiifi.4i<^ j] lJuIoJI Lq * LJ jjL^l 

3jljj jmi (JjlIj .(^j— j-t-oLic, i , <tn<<it3 i_flL^t ^ 

3 »jjtn (-^1 uu^ (iJUUil ^LqijJ 3^l^j Aj! ^^yfl.j.laJI 3^ 3 JVjlU 

*» 

^^AAJ J^^JLA ihjjL>. (J^, ^ 4j] ^^jJL JiJJL:>.j —sbIII 1 ^ f a CjJ^^ L? 

lIluu^I £ 1868 ^LtJI ^jna Mit) -Ui^ ^Ijjt iAoLqJI-tl ^ju4^Suua 

t^lirttl ^1907 — 1824^ .< ji^Lk .uUj^t LdlUl ^ya 

4j riia M i t t < rtjl^tl ^j! ^1920 — 1836^ jL_j^^ u^j3^ iSj 

t^^pajVl L^j[^xa jjL^l^ «5^QjuaJ)} ^ ^Liuj V 

^ t tf\ 4 jlf (LJ ^^L»u 41 it I L^jjJLA SjiqvuaJLi L^f 

' *• 

Mitt ^ i» 1^ t, \ 

4j!jL til ciKj. 1895 ^LaJI Vj (j^jVl j 

jILal^ 4 LLaX 1 j JdUMbJ LaLoJ 4jujid jJJ 

(J^aII ^t JL^LcuI) t(^|j(jl^ / LuuLjua ML4^V 

jLaoj (j|j< ^*iVl ) ^^JuC.1 (JL:« (jyi Jjj 4 <i^La mji.4^ A-w! 

I^Lt Ha 

_ ^ <n 

ol 3 4** A ^j| 4 c ^^Ij» (♦) 

■ 4j 1 J ^Jiii < Mil l ^ i u As^^jj ~ Li^Lbu ‘^'l cB^Litll 
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7\.xuuifat ^LiLuilj^ 

4^1 (>a ^<JaJ1 ^:)U}i\ fU—O^J bj^ oj^ L^l-i'j^ 

^ a-uu:>cji 

jt) 4i^ ^Lbt (>» (5^ >-T j^4-^! (> ^ UU-^1 

U>>Jt (^1 JUtf.S/1 Sj!iLc 1 j-A *(4ia^t (> >-T J-i^^ 

1^ ^u*] Sjjb aJ!L»l ^j-u. ^ V 
^l^rtiAJbT j^)S>>-t^' 

^1 ^ oU:^ <> ^3 

43I3M .JUO oi ^ 

cJ[^ 4j Ai^\ L^JL>J^1 (jS^J 
i jjfcj .0:»>A*J1J 2Lu*xUJ1 >b e^i 

Uj^j lliLoi! tPJI^ *Cj1j jjl (>A 4JU£.l L3!p^^ ^ 

. a.....:! t i^UJI 42j>ia:(> ^ L^1 Ji *(3"^-^' <> 

. Jjji SJjU JlJlj U^ 4^ ) m u Jo^ J^'j 


Ji^v ^ l£3( JL^I Cr-0— UU tlul^ XaUla {yt t^l^ij^ C*>.3^ 

<>« iujlj^tj *1788 f^UJI Juil^a <>» i:^>JjL>) ^3 ^33 ^3 
^LflJll .1791 ^Uil Ja£: (>£.ti*5t4J tdijj(1787 ^LJI 

5:;U:t 2uub ^ wiJI ly-u.% 

22 ^Ua Ji *V jJjj -uJi^ o^' l^ji_^l u^j ‘(ij3-“ 

IjXxiiJ 1^1 j jJuJ v^ l:t^ 1 oisiul U (j^j . 1791 j^UJI 

^<.41 JL^J ,j:LujJkiU JLui c-j^ ^U 3^ crp^>^ 

jt (>- crl^J • f 

ij^U ji^Vl <ylL] 1 jufj J>l:i^t (>* ‘ '‘^ 


jUaa^lcJrtJ liJ^J |jlAj*(1810 ^UJl ^jJj) (>*il 

objiai jjl*u U J£ jl ^cuLoJl J!u 3^v ^ 

t jlA J^1 O^) ‘t^Lui^L 4.:^L^Vt 
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Ijbjj-LdUjj 45i>.uiL4lLa ttthi\ dul^ C^3 ^^LlII 

^Luf ^aibjL!i£,Lj Sju^laJI ^ ^ 

CjLu^313 oLu^ 4^LL> '»tl 

.^jjuijjSLuiVl Presbyterians JUstj-Ul ^liaJI ^ J^uxa^ jJl£l 

^LAa LIojJ ^_yj^ IjJUaLiJ (jt (^ylc. ^^>L>JIj j*jL>JI ^<UkJL£.l-- 

ji^LoUi CfcLaj A^UaJI f«^bu Sj^ilr; tjjisjVt ^_,JLt 5 L_l>JI 

‘cJ j> * ^^ jf J dtn 1 (jjJ lO j>>J I (Jj^aJLj ^ iJn,fl <(»V( jt 

•(^IjljLd SLp> ‘‘^* ljub 


(jjJAf 3jl ^ A <j^4aJI 5^ Mif 4^1!JI LajlIaiJ 

jl^T (J_uilj^j aji^ Jjfcj 

t^illl Cx^l (>£. aoAj ij^ gjLA JjLaa jj^aj>lj ^1—A Maa 

j-iij iS^ 1—^^.Llbo I juaIj ^U:. juu .(^UIjL_fl ^Li ^ '‘^ -■■“ 

V (JjUjI La (^Lc,^..<,<ij ♦<. «‘i!!C.tl jlJLm aJLa 

a^j ^jVl otjJudoJI j_ylc, (^tjljlii 


L^LIcul LbaJ^—Lboj La LdLiib Lla .U y.l'i .,.*t l_^f 

ali^Lxia SjLujJl ^jja Lbjl t n 3j_ut ^Lua 

JL^M^il 3L.—p> (J-^ 4^1^ .cfjiJ La t i ^ 1 < 

Ltlix lajha^K? (Ijf aj—Ji (Lla 4jjJ tjjiaJU Ij— jIl^ (jjAJI _fje-LltaH 

lj_ji.tj n jrtj , , mj.aJi tljLc.lS [jJi^j^ (J-aXi (jjLJI [ a hu t Us Ajm 

*a ^ 

j^iaj ^ »4J 9j>.LJll <_uSJI (jjila^t Sjil ^^l£. J^f (^jJl (^1 jljL_fl 

' •*»««« 

^ilUl A • »1 ql'tt ) L»] i JL^t^ 

4Z1a 4—Ui^ La J[j? (^ollill 4 j1jL^| ^qik£.f JUu Lq^ 4^ (3^^ 

^!Ul!Ltl 4 q jl^l l 4 V i it \ ^jj:: (JLdjq fLtjtj^^CIl > 

• Jij.l.i?^JJ fit gittl JL^f 4^LLaj^piijJI 

w 

(^IjI jLfl cjVI 4^ ^Uit j-Aj *1810 ^LfcJI ^-- 

^1 4^ut^4j^| *4JuJL4-Lt 4jA4dalAl1 1 jju^ 

IjjLl^l i j i rt 1 ?^^J jtfaT J At! (J-* 4iJ3^ 


(>o ljL>.|j 1 ^n l j-oaJI JlIaIj i 1838 ^1—all (_^tj|jLfl ilA iiLc. (^) 

a4lj'v ^1 qlf 
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SjjjXI <—iLflLuu^l l>^-5 'J LLtia^ Lua tj )5nl . j jj! 

S^jjuaLajft *^JJ-^ (_y_j9 tl)^ tjjU^lj (J1 7* ^ 

aSj t j j (jJ —ui LkjcdljJL-duiVI (jt j^j^W 

.(1j1 Jl>. J-flJu^ 5j-iduVl ^JiSJ tiJl^pjil 

(jja Ijuj (LdLiJk ^ Cj^LujICjI—ijiALIa 

CjyjuLS^ ejfj Aojua^ijuJi 4j(4 j* 1*J1 <LajlxA 

J CiU^UJl J—Oi— 0 L 4 KH 2^t36J-aJI 4liJ 

4jjLm (j! jLkilj «.Lij4J^I ♦J 

(_ys>j-^ (jr^lJ *ol^l —(fiiflljLa oLtjala^l 

^ _<Si*llj SJi:vIjJ) jJblj JlSj (1812 ^LjlJI Jj—L^J . L^ ^jl—im 

2L*jj? 4-tjJ (4 ^L]ul^I SjLoiiJt BjZid «l^| 

*i (^Jl) 1 (1 6*g j„„ , A ^j-a C)tJ— 

JJLJ j! jLkil I j^Ij M 

jJb cVjjfc jL>wf (jl^j . 4j^Li£:j 4 _jI^Jli^I 1 

S^Litluuil ‘ 4_»f i (—il^ ^ i > Itj <—(^jJl iJ_t__uiJt 

CjIjlLjJLI U—® jA5 

...t. .< S^j (jlil^tUj { jttr f <ut <jS/1 

(^ySlUl jl^aXI (_y^ j^j-AAJk UjSh —ui <:ij|j-ti»Lt-a ^j! ^ 

t j ja. iSt iZi \31 .A... J-iT OjI^ jjI Cjf.\ ui tji^ 

(^Ijljli ^Lalijblj otjutlaL^JLl atJJb . 1812 ^LaJI ^ -.*Jj 

(_yd ^ j* J 4 J ii^ 4j y\ a,A 1 j( % ^J^ 

Ijl^ ti-j — <^b^1 iaJul^^ ^l_^ 

.4jLia (Jj4.*J1 

4j? jL^ i ULc. jt_jj(-iaJ I2>j tfu ,3^jelj jljLa (jl cj\ j-(i>L>J,i <jijj—^I j 

4jXJ b Sjja Ca^I , 4— rtjrt'v . J^,»;ial Joj— ut i^yn 4joLaf ^a—^ 

t .~ct ( I > it'w" ^ *A L^Lla^I (1812 j^-jjji^f 7 (_y^ 4 __^Lu^I 

( J<^J AjI AoC, jLa>-V 1 U^JuVi-^ 
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tjN^JtJl \JlA I <j5j (jS[j *^gl4C \^jjLaiM 

o^J u^) lM (>» cPl JSL^j s-^ 

< ^4^t-Ljij ^4 jlr jjJI 42,1414 4 I <irt*i < rtKj ^ ((_)4 iSuIj jj "* 

(jL»S-« (_y^ i»-ua L^Uojil C7^ _J^_5 (JjJ^lStil Jj ‘ 

(jt 4jl—ui (jj4 (_$jJl (Ia j> Jl tfLflIj It<f 4tj>n juu (jSLJj .SjljLa 
(4JUm fjji jl ^rdl l 4 „ ' !» .. i 1i t., (jl ^JL>> j| .4_jL^ 


4 »i^t i t 4J I 4 U 4 i^jjua 4 jJl! ^llLxlj 

Jj—wJl (j-« £_3i£, ^Lb ^^jVl) 4-a^^l (_yl£, i^l^ljl—d Jj.<ai>.j 

ljb>- c-tLajiit^a LujJ "‘jlj 

Ld J—4j! L>^J <2 Jl_jJL^1 4x 1^ L^AidJ ^ 

• 4Ji£, 4jjju^ l^jJI ^j__Ad(Jlj (j4i^ CJ^ - Lo 


(jfil (Jj-ujl (jr^ tjT '■^ 4ai^ (^l^ljU jIj! LoJLkij 

1 jtjlj *tl olj^xIaL>tX1 ^yC~ oUa^^iJLl ^l£.jajsjla 

^4^1 ^ dJLtJiij 3JLi-uj L^ 1 Ajjl^.i jju 

m 

*(jyiCUl jl^aXI IjV n i-JijLlijJI jii^f jJj 4 J o^ 

4j^pl9 Cj^L ^ 1 JbJjw ^Jj4? 4^j^ (1)^ 

JjQ^I J^\ „l , n A ^-J^Ldf 1813 ^ j| 

C7^ 4jI JUr t l_*j, 4^ liJJjj a 3^3 JL^jtXI 

La 4^IXI ^3^ 4^^uxaa^ 4j 4iiLfl ^ ^^IaJI)) ^Lj 

^ ^ (j_JiA)I CjL^l£Laj JLjIct 4-^Jl2j 

4^ ^ (J^Lm iS^3 * tjJU 

•* 4 * 

(_y^ 4 Ja J-uiijBj Lo^a (J^I t^ljJI ^,i7t)ijij) ^j^Ut jjSi^lj j^_^d4jSiLll 

J813 0“J^ Cy* Lr^ 4fl^^l (jyJjJJ »(<-, r > ^l l JlJm J_y3 4U^ 

Lr^ 5j>Lc) dy^ iJjJodtJLI ^ I i^fj 


.^jU (#) 
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Jl^ C?^ ^ o-v^ 

.^1 04*11 ijA^\ 

*r •* » •* 

La JUu Aj! Cr4i SjJLSfc^ ioSlj ^ Jx,L „ . <« a^ 3^0^ llJ ( ji'y < * J 

■« 

^ *^ji3j o^ U-* cr^ ^ 

j^jt(1*1v^JJ •cy*^ * ' ^ ^ ^Oc,l I II* CyAi“^ ‘WjUi^ t?^i 

(jduLdu! ^Jl2j *Gt jJb J Jj&a Cj-u-uiJ t3i^ <0^1 ^ ^>:!—Ct^ 

j. t m iK t ^ < u ^ a 3 iJL£. <'IT j t <4 J q 1^ 4 .^Liii I iX" I i«l 4-t»J JOa^j 4jt 

j lA 3 .^tgL a^gt 4 jju (J*^Lj 4i:>.jJl CajI^ (3 ^ ^ 

LjAAAAiJ [aa I Luajf JajuC. J-6^ 444il L^ll*^ (j^-i ^jL-utt,* (jf 

(^jJ ^_j^L>Jl 0^ lA. —ill (jAJLi 

^ 1 ui\ j_yiJ v-jIaoIIj Sj^lill 4 tn'»tt (J^ 

5j>Lc. ajjt JS^ ^u^lj 3 nr I in ^ ; LJLLa ^JlJlJli 

iyiAiA^ jt (>SUj (jl^ 4-Jl^ 1 juk JjiJj . pUaj^I J1 30£:1—uJ.1 

m 

l^ju] (j! JJLU (jSJj L. ,' > r t^ ^ >-" 

«« ** 

SjuJuSt SL>JI Ja:»* \aa 4jJlm ^ajLiJIj SJj—<aiJI ^jrtJ 43 ^LaJ 1 OOi-l 
a*i* itl ciJ^jJ (jt ^L.i.'v (J*C ij>3 (.T^ 4(^1 cy^ 4^__4 ai11 

Ojjiij I4^J^ C*JJ 4 JSUj .(^loyt (^1 IojU. JA%3 4 j‘4 l 4 »<“tA AVI 

. Jjua^f jJk U (^1 4 jI^ ^i>^l 


1813 13 ^>J1 

^ t-\ i ii^ 1^ 20 JUut j^Lu (j! 4J (jJJMJt ^ cy^ cil-ilj^ 

(jl^ 4 jL_uJI 4jL—AJ i CjjCLal 4Jl^j Jiju (1)1^ *0*^^ 

, Ltl t^jjj l^^-LoJ^AAj Luu^ aLJLfcJI jL^ Cy^ OihH^ 

' .* J^ JukLui 4jt ^Lua^) (iujijill j-^^1 OALi {aS OALij 


jljUa <tpiil1 u3L_ 



3^LlaJ^lj 2LuAUj-iJl ij-2j (jt ^4l*JJ OcLiuo (JaJj i(_3A*i*ll 


04*11 tiJjjl 1—a o^j—“J ^Jjioj 44--uijj-ilLj ilOjeHlj 

«» 

jUa (j! j^Xi (jt tj^j .Sjj_^l oa£. 4j1jo3 (_5Ja. IjIs t^oJI <>■ <*'^^1 
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ct^ ^ rirtjt^ j ^Ldi}—(jiVt jJio^t 

I* * •• •* 

^ ^ *tAi j \ I ^ f 4lLu« JLaj 4 Jt ^ ^ I 

,4aLt L^ J_p2j ^ iSj^jJl Jjl£r 4-tf^jj 2jlc.| ^jL 




J-qjJll I JLcl cuuaj iSj^^Vl L-flj —^ 3jj^( jJuij 

4 * ** 

&^j__MjVl 1 i1 ■^- 30 ^] SjL3 ^ iS j'i i ut l ol ^ u T J it l (JL^^ Ct^J 

US .t>jj o! e-J! I>aj ‘U^l D^—^ 

» ** *. •* 


Jjoji *(^SlUt JL^I (jr^ O^ <-H^^*— Cr^ ‘^jbi 

M 4 * «« ^ 

L\^ l_> djLufi-Lj 4 ~j SjlSija j| jj^-J 4 ji^^- iJi 0 jJb t—^ 

(^t ijc. J_ftj <-it_ UJ^ ^ (jjj ^^LloJL t dii^J L-Jj 1 j 4 J^ 

4 - 1 ^ J 4 ^! 1821 ^LJ) J_^JJ 12 ^j, 4 j>^'j J-I^ 
tfjjb jt jJL_^) (jl^Jal—«JI SdfljLU f^Ji Llai! fj^j , JjUjJ 5 jl—ui 
Cj\^ _ Ui (j-u^ Juu - 2La5UaJI (>« (jr*l 0^4^ ^ ^—^uUail 

Ljija jLxjtP^ O^l^J “ ( 3 J^ ‘cli— 

.(VLfllo? 11 ■» M ^j) 1862 ^LjiJI (JjLaj^I ^1 —<!u 

t 4 jjij.^SJl SjJkUaJI (ji 4J <ix^ (Jjt 5 jilflJi tfilXA (^1 jljLd —wilj 

5 jJL ljub 414 ^ (J^ 

♦ ^j-A I \ Sr. 

^1851 ” 1777 ) jLujjijjjf ^JLJ^^lHlJ|^^ jIa ^jIj < ^ iVc^l 1820 ^Lx)l 
SLuji^liiXl 5 >jVI (jI (Jk>Jj UjoA^ L— u , tjV> l < t 4 IjtH^ 6 ^ 

* 44 

tiilLuJl ja-uul SjjVI ;j|i jl^ 4 j cdlldU <35^ 1-4^ IJ^-ulaI lij 

3 jS L?"^ 1 t 4 jILo l^M tiAi^ ^jSu 

L Lo LfliuJI (jjIjJ 51 jgljdU j!) (Ja-A-I 4 j i ui IqLLxa 

L^ _ ljjLuj] j^LiJJ jf L^^LajJ ^jjm UJjL^l — ^jJI LaLaJ 

fJ^4JU 3 S^Ut l ^j£i, I U ^J—uoIoLulII (jl j f^Sil 

j^LnJl cdJj^j) SjuiL^ <nV! L^ 

^Lsfcjl 2^^2 l1,I jL^VI ^jla jL_uiujj| -( 4 j^ji lli— ljuVI 4 JL^ 

u jj—(j^! ‘ WiDi^ 

0^ LkljJ.^ (^1 (J^J^ ‘Oj-*— 
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^ 

"Ux^uLLiill ijiS\ (^jjj j]| ^ ^ 1^ 

^‘?i>^^Iol^'^ Jijj.y>3la)l 
jlj.1821 JiH!|>j-a«jWLUj(>. Lj>5a^^, ,,. 

6^ ^I^Vb vjUnll o^ ^1 0^1 

ljSj ^ jJI jbljli . L^ ^ 

.yiSLui .Lai ^ ;<uj u^j ^1 i^i^ 

Annals) ayjyi oLI^ cJL -1821 ,^i ^ 

i-9l_aaSV l^b U,^ 41 0— (of Philosophy 

iSaJL uk^ J»j Jibijis ot cJ! I>ty3 .-g^ aj^i ijaiijij a^j^t 
1*^ vjL»l]| ^t .Ikgj yia , 

bgJ«ejJI .ilJ_.Jl o!cMI .lai^ aJjaij.Ji_ai ^ I J .-.^. 
UaWi t-jj . Cal5 a-il=U- ^ gja«all ^gj 

diL^ jy> ia.g.Liai Lftjk . ixt ciLay y 

uaij Jiia olL^I a^ ^ 

. Iklja. ij_,|a ^ LH' jlr> l iH I 4-1.5 5_-. 1.215 a^lj _ -. 

U-A3Li ^1 (1^ aj^j V ^1) s^UiJI ^ ULk: Lal2i« llaj 
J821 (.Ull ^ ^ ^bljUj-il L,a2^ >6jk—Vis 

o^'ijj oIS Ut ijSjs ^aJ >2-„ J ^ ^1 

4-Ai (J.i5l a_3L.ik.,OjSiot «-^ L>^ uISliill.l-g.!<^aj J^) 

ch. Up—VjJ of 4::<gi ^ L.) ul (P! uliJI fMJ 

JJj .iW .l_^ up.-Vij ol5Lliu.,l U_-.j 

i^laljli uk>=- Jil^ ^a ut I—-.j >L.Li jlSia—JI Ioa 

^laljli wU.il ^1 i 1824 (.Ull 5^1 4a«^U 

wSliJI likJI ilji .Ul»]| ^ li^ laac ut JVI:) iaa-Lw, SaJlL JUaj 

J^A; i^jJI -sL_i2SVI ul iimaJlj .lL«t yUatj aa*4l L.L« 

aljU fw,l jiji ^ Uw, ^IS <^U>4JI aJ,>j«ll ^UVl 
1^1 iciw iijijiisvi a-wsi ja-. jjitt >_ai|4 ^ 1^1 





<LiaUI (V* SLLi* ijO _ Lu juu 4jf <3^ u^^-2 3 ' 

(fclAxLa (jd(ui»liij9 J[>^ tilL-u < * tnift jljLd ^ 

.SjL5tlI,l oIjioLiJI Cj!jj 

I jLiw j uiC. ^xullll u i f . 

LajlSj ‘ij} (JiiJ 3j luiloLuUtj AmSa L» 

‘ “ ^^.su 2L>»JL*ja (Ir^—J jLt^l 4 jI I jt ^ c - 

Cy* Jj^ J'—2^ ' L^ \ , m a ^Sk 4J^J ‘(jjLc-j 

ciji^^jiJLl <_4Luu^lj .^1823 ji>^^ J j - ?' ‘“ '* cr^ 

4juLJI 4 J (jt Jju ^ nj* M *^ '4^1825 ^LaJ(^ 

(jJ>u*JLll (j^l Oy*^ ^ Laj—Js (_pli SjL-dSfl AjiisJI 

j_y]s (Jd«Aj«lJ .sLpJl oLjj}j^ (_y^ “j\ ? Aix^aI iHil j L^t 

(;jliil 3jl4 L>^ Jjl>^' ^ j^j) 

3 j|^ oLuji^ Mtf (j^J ‘ ^LaJI fjfk biUjj 

jA Cjtjju3L>JLl (jj« ^JUJl:^ SljuiiK (jtj 4j^UI ^.t m ii^i 

4jf 4 j)jJJ| 4jkj (Jm^J .JLilaSU (j^l.4 .<<iJj^l CiljalsL^j® I 

m 

^LLlfaul i .4.^ (Jj *4 JLjJo 3jjiil JL^ ^^ n i j i U Limj 4 —i-ulj^ (^l J.*j ^ 

S*^ .U dJLAj . jMIoVI J —<j^ 

'. 1826 aIjlH Sjjja juui <_jU^ (_^bljl^ 4jt (tilliJjSj ^ftiiJl Jji-l 

T *• * 

y^ <y ^ y cy^ 

«• •• 

<±jb*j^(j t J —2j (jt t4 j5lj 4 j^t l 4 j^-»j1] 4—j3j 

5 il^/*^ A LajI JL£.t (j| i4^L4ILaLj 4.,1 c!1jI^ Sjfjf 1^1 (t I 

4j_LijJeIlJlj 4__J^-lajLll ^—a (Jjl<i!l L) ^ ' 

j! tSjLjLA Cib ‘t-'—^ 

fjjj.ySJlj ^ l^AP 3^ tOM_j^ 

^ ciljlikA frL2lij| ^ y\ ^1>>*1 (jjJjL^j 

JLi^ ^ La ^jljLfl^ '“j—(jrj—J 

31 nr. *^L*^ 

«jjfu£. j^lill a>^ <jt^L Uj i>JI ^LJaJU c1>^ (#) 

Crowthen British Scientists of the Nineteenth Ccntury- 
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(j-o t (jl 

^ Jun. 0^ (oc:iAJb^ C^l V-^W U?b 0^ 

*«^ai*Jl 3 juIjJL» ^jLss-a (^1 JjJ ^<lcV 1 <-*l£.V( 

** 3j>^—tfi- i5fci4 t^ljljLJs 1833 ^1—ftJl 

.i\) \ jlU 4J^j - AjSLUI 4—1 jb_ia<! M ‘ 

^L:^ jLc, <oju«fcC. (>« jrjAJjVl 3 -aU 4j! ^ CT^J *^— 

4_J jLjuj} ptXgit ^JjLot t4j-ui^Liiilj 


^iiiJLJtj gAM>4S^* ‘^>^’ £!>^' 



^ (>»J 

(> Lf^>4^' jW^' 0^ 'M :>ft J—CL?^' 

*• %* 

•)t iJLA i4i« Vi>^' 0^1 5 j mjtn i l i^ SjS iiU 5 el_^ j! 


1824 ^UJl J 4 < «J ^Lu> 4^ 'jW* * ^ ‘ J O^ cr^ (J .1 j lsUUI 


Lstosc^ 1jL3.t 0^ 03^ (>* O^i ‘ W—^J lit—^1 

,jJu£. ^IjJl a>^' 4 KuU 1 (^1 cr^i 

-U 3.1djjJ Li^ L* 1^14j! <-fl—«^b 


er^' 33^ LiliU) Jjjj 

M M 

jjULt ai5U« 5>AUa 0? Je— 

- 1776)3Jjb jjjj UAob>i4^i ob^bj^ 

. JUJL^I (> (Dru^oJl juSj LajLitOxu.! U^J *(1864 - 1784) 

uiLiu^l o\£ jLi4 <_^btai o-^ AWr* ^ JjIa jjo^I u^ ur>l 

Uiij 4:! ^jU^I (> C^b *4__^^ ^J^ 

cd o ^>iJl Uj^ uM 3>aU£iJ1 U^' Cy>^3 

bj^-^ bbh* <-«^‘<—*4^— untr ilim U^ Sr*J^b 

m 

^jJt ^ .,.jUh;i i j^bJI ijji tju)-* ojj^ f - ’'*-" <»j jbd' 0^ b^ 

«* 

C7^ (^b1jU& jL^I (j—Ij (_bl^b —uiijJI bxA Ojj—<- uJ5 i^J-^3i 

.j-^ 2^bJt a>iJI ciU^^b 
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U. 1831 aK -Mlcjyi 

S4^1 A III JJt/^ 

<■ M jia J-^ A \ » '» t . u M (uu: jjSj iia (jlj 4<-i—u (•--wU 

JL2^ (^^_ULt ^^jio JLdkl JL^ iQ oi < itn4 4J ^ M t jIr> l H ^ 

*» m m ^ 

l.>.*<^3,II (jIa (^JbJL^ «,. cdJL-cuJI cJoIa lJuII I jjj .jJbVt 

iJiJJU |j1 (^tjljLd Jljtj .<»L-j^^.^1 Jji—JuJ JLxfi, J>*^ 

ljJljJl». 1(jt (^jus^I ^jjSju LaJlIa. iiiJLseJ ljUb Jjb 

I jl^ tyfllftiiH t Mj (3^*^ O^ Aj! <^» lU<t44 

M «• M 

^ JljjL>Jl i 15 ^ J jJLJw 4 rti^ 

«4.di>Jl (J* ^ C7^ iilL-oJI (J-UoLa cJjj . Lj^Ju ^4^ 2 J^3U 

^cJilXt cJ^ JijJL ss JI J^juLoHJ j 4 ji^I tnj) JL^'t 

O"^ jU^ cr^l J^JJ 
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Sj—*Uo Ju^ T ou Jt j “ a^l altl l) 

. JjJjkJI ^(^1821 ^Ixli 

4 «*i Ai tt . 1831 1 29 <L;_iduLduVt 4.£^Ali]l 

(Jj^^ c-aUI JJ—3* jILa^LdliJI Sjjj (j! CJIJ—^ 

.^Sb^lia^L 4JLiA»jit j 4^1 j CijoaI^ CjJujI ^ 

*i2ulj 4j£. aJjIo .tllulj jl^ (jb;— w» 4j! 0^^ 

» •• 

jl^l L^Luf V 

Liiit (J— M^UUI >:A^^ ^ cr^l 3^ CT^l (MX^^ 

IjldbttlL-Ml ^ia■■^»l1 IIjUs ^^Lla-aIII jI S^Ij^Ij 

i rtfVl^l L 4 ^jLcir^ t itj *U-Jj Lfc lJi ^j»4 t 

jl^ I Jl4 iJ^LUf <.Jl \a ^1 (^j ^ ^ii i X^ \jJiA 

dULoJI c£>^ uiJ^ LoJfU 4 jT lJluu^Ij * (iJULcttli 

Lil^l 4 jLA I^^J%IL4 Luid^llt.,4 4,£lJj^ i4-L4 i jMHt> L]uL4 

LaL4J 3JjL 4*4 3jjji^ ^JlAj * 4 ] jjLmJLI ^<^ i . r^!} — mU 

V^\X LJ L^t ^Ljt0A^^^\j] 

((^t jIjLj jXlul 1 i4t*l4j .Cuij ^jiijULiJlj4 <<li <J^ L7tH^ j'- ^ 

Luuf j^-£ijl I Jut ISl Mil ) 

i» *• 

^ULaJI olj oLui^LlUlj cdJLuJI oL^^a 4!^^^ (^jJI ^.a lu jJt jf 

olal <Vi^VI aJLA (j^ojkiaj ,4.jLij^ 4^ *1 M i t ,! 

w 

1 1831 ^1,1 iJttI ^ I a*4jj 24 4j^m 4 X ^ *.* 

fijjkAC. »l alfe ^iSm oLdlrffuj^l aJLA tJiiJiAi jljlfl 

3j2ll ^Ul 

,[^\j .L^l ^ oJLodL —ill 4 jjI^ (JjiA>\j 

M ** 

oL „5j.4,Ui *^4 A 

Lll ^jiLa OjIj CjL«MfffcljUi^4fltiU laiJL^ <—^1 ilfi lj 

•* 

liJtjGtj Jti„, Aj j\S (^jJI i(1878 “ 1797) iSjiA i..A (♦) 

jljli , ■ iijULLLaji^^^SJl <S^II ui— i!2Sl Lr^ 

. 1831 ^LaJI WjL%5^ L>^ A j •^***2 A fSj^Lja 
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t Electrode (Electrolyte nCit^j^^pSJI» 

w 

jT t Anode ^ u^jXI < ilnStI) JiAjuaXt jf 

<rj| j oljj jt Sjj) oji% *Cathode (4:» AM t^) 

—uLuif 4uU^\—utA Luul 4jf JL^ .Ion 3 

(4lib1jJI 1 M i ^rt j ^JLo ^Vl (_yAj «4#jilitj 

L*^ al (jy^^ 4—u*ij (Ji>I» 4>*j^i 4j| <>4 

Lines of^ 3^^) Ja^ lr>-v» ^llruirxa j^aVl J[jf ^Jl9u_ui1j ^ ■ijM jy-a^\ 

^ tbAjLuf tdljj 1 1831 ^IaJI ^ 4J (liM ^ (Force 

^J(5 J-L —UH JijJL>JI SjI yl jjLZu lla>> ^^Jtll (^jLakltt 

(jrjj da^ 4 j . ; .afcJLa Uojla^ JSI—ujj ■<«jL>LuLb 


(Irulaill ^ LajjJlus .,> if ^jLaJl (jJJ ajCUXI daj_Ja^l a jub ij—SJi (jf 

^^Ldj CijLdf Luji^.ufc« c>L»^faB:w qa jtL)**j 

^^3 {S*^3^ ^ cj---‘-‘‘jLLliXt 4i*aJI (jA 

•• • ** 

tL^Jixsbi 4udM£ fll IH4 LjIj (jjSkJ 4j^ 'O'* j^'****^3*i tuA dtjlj 

0«^lliil (j| j!) (j HjUl i a l t IjjlauA cdj^ I jj 4JiSJ[j . ‘jdjjJ Vj 

^j>' <« (»l^ . -iu< L«jb^4Sla IjjtjfcIL*cdjbX^ 

.(Jxojl) yA t jjbj ^Lul 3^Z)t do^la^ 

3^ ^ yAj^\ 4^1^ ^ <iijUljum iJL^JLI Jbij t 
•• «* 

C^li c^LI jL_A L^ 4^1 4.1ii^^JaJt ^JjJLaJl 4_olaJI 

•• •• 

^ L^Ajdi^^ h VTi! ^iMlrtl litti 4irtiti^ fU 3^,,all ^ ***tl 

* 

3^^ju.aS SjjbdijJLa. 4j—JJ L^Alf 1^ *2.Sl»Jl jb>.^l cJi_Ul 

♦* 

.Sj^l Jajieik iU<i CiL^ 

^3i 6^ ulj ^ ^jiSL-al j—liu ty—^ (^Lljl__i 

** «» 

j^-Ai jAj jjjJj {^jJt (JXa LaLoj^ l^L 43ljftLMj_AAil 

12 *f4 n3j CJ^ OLs 4 

•* *» 

L^A.uaj 3^Ju4 1832 ^LJI 

4jSim 4iAJ>^, :^t t (^jJ 4 ■ iT Jjlj 4^fcl£ 

** «• 

:^ll5t 3j.2^1 3^Jitl ajub 
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■ t —ft j intn l It a (j—iS (_>juioLl*^ L.-fliiir, 

M »| (jf 41 jlI( SjUju Ju Jl>. 

^1 n i 'w Vl Lt»:£) JJ Jidliu ,, ^Vl 

(^^1 jLwilil ^jLL# (jjj ... L^JLiijV ti«Sj (^i 

ii *!' .ti- U> o oLj jujlltj ‘ .t.tA i^jji ^LluuIoLulII 

:0^i4 ^t l CiLjjuj jf 4 2b^lr\,iJia^ -- 

oljljoAVl 3^^ jtj J^l Jjwf ^^l cr^ iS^ 

« «» M 

l^Uajl Jl» jjfcl^l dJLA fJiA J—aLo Vibratory Theory 

(ji£. jJjJSi J^jT (_^ 1 lU'tl Jjj*J 

(jj J^iJI 1832 ^UJI Ola jLkilj 

(j^—M) L^ILimV bdj 

C»lj Jj ttlA 4 (j| ((JUU j^ic, 

tPl 4^ij jJI 4l ^i^ ^ (3-fljii. CjJLj (jij) 

1 tjl^Vl 3J * *1 3 J—^jMJI ^Lulalj^l CjIjI^II 

*■^1^ Ct®! U^ iX>^^ (>* (j3 cjL^t 

•* 

(^ jJoLZtll 4 _:^jT tliltsr’i, «J 4.a£jt tliljl^ll 

J(34^1 (jlc i^jA fJiC. Ja£. 

^ l U^C jla4jl ^yA (jf «IaJ V| ^ IJLA JL^ 

U>ill oLiJitl J>U J«JI ^ ^JUJUUI jUjVlj jU».yi jyjLi 

JXu <jJ j^xJl (jt jLi^jVI ^ya f ^a t *i i jjt JL»j JlSj^I 4jI Mlf* ^4 kIuJI 

4j1^j^ C>^ .3^^ 3—^ ^ ^ J^ tr^j *‘4 --jV| 4_j 

t4jim 4 j**^I (2iLc.l2 t^a^i J—>.) J jkjistjaj (3l^ (_yi> 2i c,JkjJL) 

Ci Lm aT ^ 4 ;;.uia? 4J c^Ua^ ^ ^ la^J 

♦• •• w 

jLlc-l cjlj^LsfcA ^ ^ ctJ 3^' a^l 4 _(m^1 

o i f' ^^bJI (JltLl.U^.ui£ 1 I. I 

<jh—(_^bljLa ^ UjSj «1844 j-_jLLi 19 

0^ (^ail 3^3 4 j>j il*> 4fu jlj». lJ 3^ ”3 *j-4*JI ^j^a 

4^^^^ a^ O^olj ‘^^3^ Ji ^ 
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jJl (jlaj-dU (>o C>i>^ J 

aSLj—i Jlifcj LjL^ LajL^W 2jj_Jl \ —^ 

tlUi (jj# Vju ^ —j 51 ‘(^3^1 4__lc. J!Ujj (^>^1 (j—a 

^JJ —^1 4SLj— ti ^^\ jii^t JjJ*i1 ij^ 

.L» 31^ i <11. t» 5a A c^I^JlII 4j ioLajiI 4iJAd1_^ 

.S^l JLv* 4hjj^\ > r.;K JiU j| - 'A<i Ul^ <JJb3 ^^\ ^s_^\ 

Jjjjvj ,4j tiijULimj ^>j_j^-44 J V 4j! (^IjljLfl je_tisj!j 

^J**v*jjjo ‘ 4j^j <4 iM^ «4jLatj 4 j^)J^ 4iJ^^i;^» 4jt ^^jJLj 
^ <liJ lm ^j^ (j^>^ 0^ iJ^rtt l (_yja l AJj fc- j —ijJl 

t Ji X .. ^ I t A,t• .1 ^^l_(^1 jlIc. Ljl£L« tJ r < j»“i s t 

to 

£ i i»!j—< 1 1 * 1 £ i< t rt 1 ^ a ^L^I^La 

* * «» •* 

(_^1j 1 jLs [^ji ^jji (_pJI 4 j«kJI um^s- 9(j n ^ M i t l f Iji 

* ^ m ** 

^j^jVl L?^ “ ~ (j no Mit L ^J^mi 

(^JlII (jlSJLl tiiJ j Laj i^LuaiJI ^L*j! (J^ 1^ jJojul U^jjyu t4jl^ 
(jui-4__wJl (jt <«_fljjLj)) (_flj_xi/ Lfcj^^ ^iU.1!. 

t JL^I (jli tdj .4j oijll i^jJI JUe-JJ .1 LdliA Sjj;>.^ 

^jSJj .(jlajVl L^jJG 4rtjS'>itl Jjb jVl (j ^^J ^ 

oSj j5>A juu V| oJLdj U^ <(i_3jjj» (jjiA—<151 

^^tj (JaIL (c<., 4^1 1 jjfe SJjQ (jrLo^ll (Joj —\M (jj9 (_gljljli (^jJ (j—^ 

^ lajLHiIj ioduijLum (^jS jd^iai* (.^) fi i ^ i flt i jjisjVi 

Cr^i .(j«i4 <151 (j^l J-*^ JdLpjVl Jjc. ( a U 1 

to 

(Jx4Jj < jjSJl SLcj 3— jioL^lj 4,uj^jS151j 3 ^ iiMU lim (^^aII lUj— lo^ (jT 
cjJIjjj 3jjL« Lkljj (_5jJl <—iLjLSLII Jajl jJo (_y3Jl 3 aS1jJ 1 3 <ijrt‘><l l 

m *• 

(J^m--« 151 (^^l^jCiljoJl (>» fljGjl <(^^111 |«JLtJl j! Ijla^jjJula .^JbJl 
-33h^_l,l CjVL^I JLAA. jLua^ jJt (La-AfrI jj Laj) ^jlajVlj 

4 ft 

J*** ! t-^" ^ L^l I 4,4Jd *!!a jLSk—dVl fitXA CjjLS^ 

^CjLjjual^l uj-^(j-*) (_)^>*^ CV* cr^ * 1844 ^UJI Jjjtj 

.^Uil (_y]i tj3JjL>Jll (j3^lj34A5l Uj ji^l (^1 3!1 jJ^I ^AJjJaJl 
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4Ajjuaj-* f^\ 1846 ^UJI jlc, (_f bljlfl (j— 

* •• « 

jX. oLudiidat ^JL>.} 4j ^Lij! 

» «» 

(^IjI jLfl (j! c?l^J *(1):?*^^^ (JM^ LAjL^j t:Pj3 c-flj Ui 5^1 fijjt 

* ' w 

jj-i UJ b^ ^^uai b^ 1% er^ 

m 

4jUa> L>^ L)^ j—It djJLsuIl ;jl ufl^Luaj M i Lo J_3 p 

m ^ 4 % 

‘J^Li iJMA^ ‘ 1846 Ji„t fji 0^1 

ttXj biX^^t 4JdLp^l ^LaJ] ^ 

*» *k «k 

pLuilt ciJJ3 ^^3 ^i^j9 IjJj SjLft-i-yJJ Ljj M <iiij 

^1875 — 1802^ jJjI (j^n *t 

J^ <jr^ J*" 

Ij-t^j *Cijpi^l ^jX 4 4 4 _a-*jIjJ Ch* * * 

<^J-^-Mi 4jf Jl 2^ (Cj1j^L>iplt ^1-^ J[j 4 jV 

^ J " ^X (jf JL^ *4JL4^I 4 If ^Lilllj j| 4 rtjifciint ^ ^ 

*■ 4j 1.^ ^ ^.^\ j i^lllXI Ci iAjJt a* t iM ^ 

jjb ^ JujJll ^1 2ja^L>iJLI 

(^jJSJI Jo^ tn'> i f CjLiluj ajj^—uLOJ (j1 2jJL! ^JlX 

4 * 

(j£> 4 ^Jl^I 2^■■,5i!fllt ^1 4 jvL^) Ji^ LdJju (2 

;^jjL^I CjLx^ (J^ ^J3^^Lu^ “J 

Lc,^ ^IjL^yi j.. f t *s .<<iL^t 5^1n>tl (jj 

(Jaj^ L^j? (-^JJU ^^iJ) (^3^1 <iajU-v ^JJS AjJUjJI ^ Lji^j 

^ -M 

) S^m cdJu£^ ^jxajJL 1 j * oLa^ujuj^I 

^CjLIXJJJI C>^^J CT^I L^I *^jXA^Ij 

L^Ix ^^_llt CjLjujJI 

i^lpAlLol j-i —uijj c^LaJt ^1 ^jjo 2 Lup9^ CjUv^^ 

Ji^t^ **^3 ^^^3^ bJ*^ <^3 iii.:^^ — '"' ‘“wtj *^3^) 

Jb V jl 4j^Lal3 _LUJ jL-uluVI i JLA (jl 

• j^T (_yl\ ^c^Lui Jw ^ JLdli^U C^3 ^1 ^LLmj linin') 4.^jj.laJb L^l 
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4lol t*li I jIjL^ \V\ ^L>> 

•• •• 

CiVL^ Ct^J ^.jU"i JL^ja 2Laj^->lT Ijt MH i «i A (J^«^ i\ AJt< 

Lt^j<£. f^yaAj 4jjLjd4J LcljltJI (4_>l j^jJL jijjjwj 

— SLSlitl 1 t <1 O^J3 4Tr i»t 

^jbjj ^uiM (jl Bjjijul^Lj l^l —Qjt (jIojijjJl aJJt (j? Cr^ 

JlJ^ (3^^—J-4X. jJI —Jduail c-Jd »i tl 

fjA ^ ^jja i**<tiS* ...i 4_iJukjJ| 4 jIjJI^ 

M m 

j^till c>^ ct^ j-^j 1861 ^LiJI 

i 1865 aLaII Jl^aIL 4lcdMju JaA!i>*lj *c^tjJLt 

i 1862 i Sajo-^I dLA _ lujqXj 4jUa^ ^q] 

3^1_ LJi^ 4^ ^Ltit 

<4J LoJ^i^ 4S!iXI 4J 4ZbeJua Cjjf^ qjPua\j^ ^ _B 

tju^* 1867 uiil! 25cdLub 4 jjJL1 *cj^ 

^ULal^JI 4la^ia4 j m/i < Vi 3*4 Ciij) < i o 

jI^Ib C7^ 3^^_byljiA 1 jL^It^l 4ajlj tt 4j HijVlLiAXl 

4* ^ 

• AjLA^y^ 1 ^ Ij 43lj fij i^tl ^i4i4iiB^ Jd^^JLai^ 


4j fiijisIftU 41^ Vi it I liftilA c^IjLmILuI ^a 

(>* J—iiJ jl) «*U-j(^Liisi u'ah 

— 1819^ j3^ fj" «»>‘<>^t 1 i4> j>^juj .((^ tntlj^ 

f.^juai\ q£. ^jju fj^se—ui (Jjt ^jL^olb jJI <^1896 

^j_uJ 3;j3jJ Jjt 4ji j| iDoppler effect for light 

«» 

SjUjJI ^Ijj! Jla) 5j^ J-^ fJjis ^L t . » . J cl*aj jl . ^jxiaJl 

SL^LoJ 4J^ jb.<*^ jl JCLaI ;jl ? t <4 ol j 3jljJ 4l^f. ^ 

^IaAII ^>sti3 Jj udj>“ Jj ^ 0:^^ 3^ 

Sb^jtaliJI »JJb Juiuj . SjJi (.fill 4l^jJt (j—^ 

4 ^jjla Jl^ j3ti^ ^UoLuilj . 3xji <<i!b jj Jii 0 ^ <U5‘4 


137 






rtjt jJI i) “• 0 ^ 41:«a]| ...t 

>d4jJL>JI ^Jl 2IJI (jjs iljU) 5 4l£.j^ jjJL2j ( 4J Qji^ (4i>.jJI 

lieu! (j2jJb f.jjJai\ (jt 1850 ^1*11 ^ JL)^ 

^jLqJJI ««i(JIj l__ui^j ^3^ c)^‘''^dL5 

p7jij.4jL)l ^J^^JLi ^JLii >^Vl jLa-«.<tXlj 4.J_ut i 

* ^JLSIbl ^LXI ^^^3 J^jjLi^ (2)W 

(>« ^ Jj 4^ i^jJI ((1868 - 1819) jS^ <j? (jj^j 

J> J^tfc *1 , <i<l*i!l lULxULJJ? uj ftUTl JJJ </>ltl (J^l 

** *• 

<^( JLSfcju^l^ ^'* ^jxuLijU ^ (J^ 

— uu^ L^ojloj SjX^ Lt^ J 4*tig) ^..^IjT 1,^>»,<,4 ^^3 uIJ^— 

^jidLAJ <jT JUu j, rvtjT fjj^ 4,jlf. Jirf*!-** JL^ (jl^ jl, I ^yj 0^"*-*— 

SjljJ (.^Ia A^.-yTift tfjub J4“.. «.^oj (1850 ^LkJl 

Ajut^ ^u^jj Liubj 'A-hIj t>^ ^ilxLa 

oT^I e._^jual\ ^tjiS^t 3 ^I^jJI 3I^^I l£J^^«j ^ 0^ p'j <^tl ^\j|_1^ (jlJt^ 

^jju£uC^ . ^^.iiatil A£:.^j.jji t *** Luajf (_d^j|ji^ . 4“ y 11 

4 * 

la Vjt ^jiti—uil j| J[3^ 4jtpl (^jJl jy-^ill 1850 ^Ll !1 

Jilii (j? (larw C^—JL)^ 4 ^J^j— lmJ <j? (J^) JL^ 

. ^_^juaJI Acij^uu ^jm\^ ^ . ^\A'iC'^^uLu ^ ji4 tlajf 1 n \ ^ULt 
^1 Aij <^-4^ |j^ L^jui 1862 ^[jti\ 

dijjL>JI ^m f^3 jL>-tj /^ 298*003 

2^j —^3^jJt {jduL^t \jjt ^10^3 299*292.3 3^3^ 

<3W“ Lp^ ^ 

M «« 

^ JLcJkA 3^^^ f ^ 1 1 13^' "I ^^3 

Cula^jl3 (-.£3? jljhUtf ^3^ (Jj3 < ufCLo Lq*i^ 

(jt b-d^juj .jij «c, (jjal^Llt (jrtlli.| Jjjo _<j(Vt 

«• 

J ^'jlP' cP»J^( Q—a (jl Ji^ 1500 (_y jljJja CulS!—IXq^ 

M ' M 

3i cpJ! (lollj^l^i (jji Lr*>^' ((^IjjJli: (J^ 

' 4 ***^ MM MMM 
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JTolSLli^(jlfl Lii. i -i< .f^jj a ^.v. 

* * •* 

Jjp V jum J^-A? A>y* vrilHj ^(<uj) cdjM^ u^r^ 

^I5j C*>J ^ o^ji^ c^ OU>JL \^ ol^ 

^ US^(>jt(>cJdb jj.l^j 

w4 (> J^u c£jj>l^ U5^ . U^u (,A-J 

^\i4ujj^} Li*^(jK<:! j^ j ,^\ ^ suuai ii^A ^..j i 

<Li^i_ui L^ *Lii^ (jjaui) i^^>:s;ijij ^a*ji oijUii djjL^i 
(A ^j>2j 5^bJ| ^jVl j^iJI J^U ^ s^ 

M 

‘t?A^ <> J^^j. 1824 ^UJi 

J.5a^l (^1 Jijfj ^_p9jVl oy^ (Ja J^j tiJliA ^ISij 

.^IjjjiJ LAlAju 

i£ oJjj ^qj -18313^jj 13(^ 

.SjVyi jic 3a^ 4*4» ajLtj oU-tkJ ot^Vl Laju^ Jj 

aS c^\^ Jj^^U 3>. U ,. . ,, . t ) ot Lu»>^ 4 jU. IIjla (jl£:j 

*Ay Wi ^ ‘ (JiL (AjJ oT Uj^ (><1 cryuj^l oj^i: 

4. * i >t o L^^Vj JUu (j\jal£. J ■* 

.iikni 4 :i^t ^ ^ ^1 ^ ^ 

t^jAlj^jVl ^alo^xf ^ ,^| _5VU ^ <GLuJ <>LJ 

CH^AJ^ LaJ-lfi. oLLiJl Lc^ 

ii>J , .a A t^l 10 Ajl^ J < . . .>lc. (j^ U-® tA- ~ 

*iK*- Jai. a*j tA-1" ‘<>1^ 

4Jljl J1 a^UJl ot^aJL^a^j. 1837 j.LJI - ^SL-^Lc a^jl 

oh ^ j^l ^ <,^^1 jL^Vl 

ciLVjJI Sa5iy I (> ij^] ju 1^ 4^_^ Jj3_^Lo aisu 

i**iu a*j ^ JL^ 4_i3ANj 5j-^f JU Jla *iaJ!:iGSj SaatHI 

.jfcl^ilojj CjI jJla 
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nWlfejH 


LojLu idriJujVU (.^AS iS^j^ cujBjj 

JOj L>* L^ Jb—:? ^ 6^ 

jtl£.l ij *4.^J 2L_B5ic. 4^t c^uj 4J!^ Cjula ^ j . 4jI^ L^l_ta«f 

(luKt4irtf Sij4r> 4l^jj ^IaII ^jaX Am\ JjjiAfl —1^ tjVl 

iliLojMuuajj iHj 1 4 <JJ 0^ jl^Vt (>AAJ 4»JkA] 

t ■ JSj (^yijlJ 4JSLIJ 1. , j\4g J^4 

^^jJLLjIa, SjLpk^l ^Ij^duJI 3 nlAJt .ijilflfjJLlj aaLiVI JifA 

«• 

4 IL 4 jLiui^l ^ Cy^ ^1* 4 ^ ^ 

Iju^fj! jJL^ 0**-^ 

Ijla j 4'tnilj M^tl t>"b tP* ^^-uiA jIaII j < »'» . j (jt Jj^ ^*1a1I 

^aA<... j.«t 4^V ;jl jLlfi. o-*-^ o^j 

41Ll4jj1^I 4u}uMjf] 3Ojj^ 0 ^h3 * 

.2u4iIjjJI Sjui 43 VU. iS*^\ tA^J i rfi cr^^ 

j-^3 jJI SjZuftil Ju JLJU (J^j 

JLiaI ■^J'U tjli! t 4* »<-iupl < *‘uV'*" < j [^ ^^La j-—*£> 

j^S/l CjI^I^I j rt V * C*aSjj <2>—• 

* * 

«(jj^Jtatll» j£giii^l<4^* <“>ni^tj i^jLu^lj j \ 'y (3d>^ lA 

* ‘>^S* (jjtjJj it^jrjjJjjJI 4£jLmj 0 4 _ 5 J} 3 j\ — ui\ Lfth^2lldt 

rA 4iA>Jt oIsIju^i -cMJ i^i-siiisi <^1 SjL^vi 

\j^ jbc.1 (5jJI «^4 ^^\ 4jjt CjI^ —u*lJl 

I *^ '* j — ^LiAiait (jrjJbt^^b 0 ^*i J J) (jJaJI c-jl^l a. i ^ l 

L4^ < 3j < . nVt i It «x>-^ j-aI^ Ui-AHJ ^jl>^ h 

>^4 ^ 21^1 a jt4>JI oUUJ JL..! ^Ul eA 4^11- J-^ 

«lj <2li9^t.4 ijdUsLj CiljJk^ (jA U!!S^ * fl < 


(Lx^U UIaA (><*jb) ^Al>^ ^J—^ 4 ajIjJI jAj 

4j1 ^ 3 * 4.dl>> jSLut <iUj-% 3tU5 LaJLxj— imA 

Jjuaij oitAA ^> ^i Ul M ilj .jj^jVl J>b:i jUuVL LU^ 4jl^ 
CiLuaLw jwualsfcA qajuo I jub djL^l j— (SiJb (jt J^ ,, oVLboil 
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^UJI 4—jLsuI ~ 2 

<j-*^l (,7^ 3^ <*iif 4 ^jLuJI (_y]a —ui^La id^ijiji *1847 

(JMJ^ vlu^- ^,>^.^1 4jtAl>» (_3J1 (JaujI *(^JlI1Gj^ iw| ^AALfcJ ^jjLlJi 

4JSJj *tZ*l ^lui 4±jMj SjlX 

^aaL^I ^^J < a aLx f^j Jiul f4J t(>ujl-V^t *.i <>j) 

4 j i» »tjall 3^p^t ‘cHW^ 0“2-4 jjlSJI 

* m 

Iai*l3 q\£ Jjj— iji^La (j| • 1854 jxL-JI (y» fjA 

i 1856 |»LaJI <^L1A <(^_^Il1i^» J JLaA Ijjn" ^ 

*L)dA^^ <tP^ ^^-3^ (JIiCjjUjLa 2 jAjjlr*iH 4 rt i nA flU IjllLbul ^Udi^I 
Jj^-4.<i^l^ LAl ij^4 3 J, ildt) AJLA (jl SjL^VL J J *TJ 

pjUai, J— 

jLuttjVI (j—t ^jj bi3^ '—AJkJL>-l - 

Lm «^j:uj» (j! (j — ^Laj 3^jjl»js 2j—M«L« t ^ ^ < 4^ (>j 

biUj CiL^V 4 flh'^ a ^.>:j^ lj|^! j^ (jiJtJl 

(jljjVl <2 jahV a (jlj—j cl)^ t>“^>1 4rth^fl ^1 —miaT ^ 

(jt^lAj <U4 a ^jj *(Jj^l t>tilj obj-* i 

^(JaL—< l!» Ly^ dt^duajf (j2Hj ((((_^l jIjIa jl 1& (j_^» 

*4^1 tVt^ l (_y5L>11 ja^*<j2.i ...jUl 

ojI^ a2jj. juu 43Lu>ljjLj ^LujVI J!Uj j 
(2JLUI Ol^j—uJI (J^Ai. lAj^Io L9^ 

2jjL».f JdP® ‘^.>A« jjj-o Jj*c (jdul—MiVl 

dil^ulup^ (J^A^ ^jjft 1 ^a!u (j^UI 

jLijjJ) ^j^jxJLl ^li ftllt (jdtfL i,i>Vl Luajf i JLA ^jLmI ‘((AJL^^b 

CjLftjliali kdij^b L^j—uibbU ;_p>jjJI CjI _uLuij (j^m 

.(jjUl jijyaJI oljLij ^aifelcuJ 

<Ut-alA (1856 Jj>jl 2 AJJ Jj^xu^La jjI (j3jJ^ 

^Jj~i 1858 ^LftJl 4j! liUi (^Ljla 3jILil Iji^^(3j:J 4jSlb 'C)— 

>J • ‘i j O >jSa Cxil^j (4J1SJI JjAf 4jj| jljJJ (^jL« (3£plSj 
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nUl^rijU 


, 4 X 4 ^ Jjjo^UL A t^l ...^<CiJLatfi C^S 

m 

i^jL3iij| L 1860 ^Ltil O^J cZL^I 

^j-uaj—Loi U 51^1 M^—iij) ^ Jl < 

4jwL9bJ SjLjJL^I Sj __uij^JJll CxjI^ 4jij4Lv JLju 

iijjLdi^Vt i gfCLa ^1 IjJ^^ i4aJUa^t Aa^.A^W iUSa Jl^Ij jIj_ uA 

i;^|j(jLd Jli' ^;>jl Ajf c^jLuoj C3^1 

• ^1^1X1 c£j^Iu 4 J Jj ^ Jl^ ^jLlI^VI t 0L$ 

SU^jJ^ <LuutjJ jJ^ Jjj^ui^Lft J-a^ U^ 

CjL^I^I Ailub (jt Ctt\] <±4^ ^(3^J lil^ 4tj il^ 

t<(clit^^-k4^t» S^^iOjLi^Jt ^L4^V1 ^J* 1^ ^J,4a 

^LaI^V) ^JU^ « liiljua I 4^1^ I^IA 

M 

ilAj^ 4_«j>UI ol^j ...-^ti (>4 ^Ul 0^ 

4jijXajL]l 4jLaL^Udu| j|LmV < <i^Lq ^ a djJL£»LL^ 

JLfttt j_ylc, i_bjjuj tjJjl—uJI JjLAiJi 

m m 

C^JL-ujjl LaJlifi: «uf j^jJL jjJuxj .(iJUju ^aLcu^I jIjI (^jJI 

«I 4 

(jIdjVl ^1 (J^j '.' ^j^tt cjL 21>. (j£. ^jLa Ijj ^Lua^l CjI.— fciiiy.io 

(jlJj^.ui^La 4-il2j iXLi^ duajifelLidu) ‘ij2j U>^l 

m 

oi—uijfj — Jjj . M^l a 1^ ;Sj_tju^1 jL^Vl Uj u^^ iJ 

• 4 % 

L«^ (^jj_ ui Lo^^ jS.T(•X aj i 3£>^ 0^ t ‘j^j 

. 4j 


^uifa^LuUji^^^SJl j^ilUlS^I Jj>uiSU \£i 

<> Lr*^ ‘>4^ L7^i t> 5>^L^ ^iJi -iLt 

aJlSTlU 4dkLLa 4jLdjy^l J_' •j^ <» _u ^JSJj tjJljjL^lj 

T *• 4 * 

(> <> cilUJIj A itJjUt I ^fli uUn jll-u,t <_*ikj 

4 ft 4 * 

4jjJdjiJ1 fuIdJiJI aIa^ Ldll^ C)*A^ 

^ * j ' '* * i4ja^ajutt 4JLdj__Ld(iVi (dl ^ ^ ^ ** ^JtJ^ 

4_Lutj * it^i^l 4lu^^XJ C?^ ^IjijT 4 j? lIUI^ 4ltfbx^ ^^L-Jlcl 
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«ldy^e^ 


4jL^i 4_:bU^| ^ 4i^ 4_^JU^ 

tljastj 4jT (jVl <-^jAj) ijL^l 3JU. «■,. . . ; ., .o erysipelas 

4u:3lj^lj (Streptococcal olj^SUb a ^ 
a.>JI .AA SaA of <> 

* LSjLdu 4ljLdl (^1 UJ^ 

ijloj Ci\ w-x- j-^1 tjjLZi Sol Jj3 M.<La jU^l JU 



JJ—m>»jj jkUj t 



t>J—.^1 jljli aifi JojUVi 4 aUllAl 


^j>UL^U) I^Lu juS^ ^^Ull oLu^jjl 

tflA Ji^U JaiUll .a^L^I i^., ,,ri (^1 iaLoiVl Oruj 

JMx j>9 ui^jj ^ ^Lu j-*Lfew ^>^. d4jej^ oLuilj jJI 

<^1 Ji>*-^L4 Ji^jj \jjt ^ LeLuulj fjL, AjjlcU JSLuij 

Jji* Sjjj_^ UJ jou 5^^ ^^Luipi ...j 

SU} JjL^ JJJJ CjL-IjjlJI Ci^iUUu J^hj 4a, .njUlijUlj *:b^| 

jV dUi J^kl Oijj J^ ^ 2;i>4UI IdA ^1^ . ^LanJt 

JS! Jj^U Uu_a«a. Cjlj^i^l ^OA 

: 1864 ^UJI ,<bd^ U lJlu^ ^^\ oVjLdl t>0 

U ' ^— j .»1a 1I 4—oaa^l ^jisj— C. ^^__iaij 

te 

0*.‘'J —* (>®J 4 rth^<' Cr^ t-L-oloitil Jj ^1 


>a£ j^lfit^j f.\^ t <.~,4 UjLi£.L L^jJj 

jf j - . jj . tT tH ju^ ^ ^uxi j^_a^ 



aL cJ 
* 


hj^ cr^ ^dJ 

m 


(U^JI jjLu ^ jj. jMloVI Jjj_«^U 4^ U Juw i:^ JjtJj 

l*^lj Idj *oJjaSi*Jl jjj-aJI (quantum Theory jSllI SLloU.) 


Ij JOS'? 


ClUUJ VI La tix^l^ olSUai <ijJL*j U Sj^ 

^Ua dii_«*j L^4:1 ^ 4jjS ,.,x: u ob ‘LULpJ 

.lioUJI 45L*jf ifJL: la^j. 1864 ^LJI Jj3_uiU ^ ^^oJ) j^atuUI J | (^ij) 
III Scientific Papers of J.Clerk Maxwell« J^U Uo^ 






o\ ^jSLJLl y* Oi^ “j" ^ *(>^* 

i^s * ^ d'""' 2^UaJi aiiiit>» ^iUi j^A*iuij 

jUj toUiisL^I Lx«i*-/b l^xjjJu oljyiJl ^_^[ J^jHU 
1 Ti >LiS jj)j .3^Jiat4 *ilj| Sj-^lifiJl SjLfcj-^i 

4 » 

SUjJll tijjL- dU-uu ul bJjS v*>^ (> lM 


*(v <^1 ! (> JU:iiVI ^ 4^Lk) 5^ uaj>Ii ty 
V 0^. uu jjjj: jis L^ 

jjSa 5:^*^ 4ji twl jt ^>tiiJl ui 

.^.t l ^ (_ylA IjUjaI ‘j^T jla^ 4j»jj 

La 1 j| ya.«.jli yJLdyj La LjAcLuiJ jt U$>-^ iLuajt 

M 

^L>.yij (Big bang «^aal^l jL^Vt» 4. i a ( aj La 4A ui> . <>«iT 

C^l 41SU5I 5 J^\ ^ 3-C-3J Lojjt O^ ^S'^\ JJaH ^ 

5 k^3 Sjl^ aJU ya J>-Ia3 »JJt[^ LS UiSJl 

jLteijVl (IjjJtfeJ (>ajt .4lui U>iij 13 

(_^ (Jb^ ‘ubyyi ^ OllstJ loA o^ 
l^jl^juJI (-*uaill 1 JlA CULaLw ^^l jj . jUl^ly OJ—^ 3:Hb^ 

4 * 

jL^VI ^aJj jufeLuit (^1 .LiJllA (UL (O yij 4l_^j 

L^yit yJl J__L^Vl Ui—^y 1 jA jL^VI ^i>qj o^J 

5j^1 dlls o^ \1^ . Juxjl (y^^Ut <> oj$^\ O^ 

Jia3j LuJijf (>J oLLit>Jb ^bll oUa:».^l ^ t>uili 




(ij LaI y (^1 #Lu-iVl *^Lt J^— 4 l Jic 

^ ((yLJ .1 ya er^AXJ (JaLali yUl) U>^' Lr*! 

4 XJj. ji^L-ua j;jL»:Jl (jU dUjJ .(l 4 «J-jt 

asjb^ .oV^LlLI 2Ua15»^ 2uaLJ1 S-Soa^I ^ *.4 rtjS> JI oti^J 

. Jj^-u^La 4 aJJ (JjbAjJ (^i!lI) ^ 44 !^ t—iV^lxtl 

jjSj U»ts yjl oLJLjJI ywu y Oju>^ L- >aj . ju:ic>u (iJlj ^J_i (i3L_iAj (♦) 

.(jlA^i JJ-i Ui-i (>• J-»^ (j^i ti^ 
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diLejf (>9 1862j 1861 (jh-aUJI J>L>. j-uijj 

l^i^j tliLaljjJI ^JL*jxmj (Jtjj V tlJl^ Ct^^J 

J^Ls oL^jJLl j t MHi l 4jJlS Cy* 

(JiJ^Ls L?bj ^juk ^JJ>- 4ilj-_ui (jf 

4jftj^m j^ljJ CjI>.jJLI (Jijb (jt 4jLu (j.A .U. ..j tl 

^ ^ viJljijTjjk Lfl ^ 3'_ 

4j|.%jt i.X^I » K L^l iVi^VI IJL^ ^.uiikjJlj 

Cil C* '* !■ » l U'v lJ> 1 , <.V>$Vi 4j4^f •—*:P' ‘ 1862 *- 1 •t | 

itiajAluiXI Cil^jdolJl ^jjkj #.jjuaJI jl ^tulu/l ^la* tuj La ljjU» *. J[jAj 

• tt4_u.«uloLuLll^ 4 ^£^i^SL}) ^^Jkl41^ ^jJI ^^ 1 1 Ls j ..« i1 

«k 

Q mjln t 4^j^j;ana>Y< 

4jl^jj (jt Ojxj (_,dU3l^l t^L^I JjjjjjS^La cjjul jt La 

43JaI I iij . Lija (jlajaALI <tnj «ii^ij CjLaljjJI 4^j5^ c. 

<1>^ tCiVjl—aJLl 4 ^Lu^ 3 jSljj._LAtl Aj, j f^t l 

4^(jJG151j jj-bljJl jJdLuJl 1 Jljj - Lajl>.j iitjjtlj tliJtjisf 
4ijT 4 jj uf^ SjuojJtja ^ li < fijJi CjIl^IjJGI^^ qja 5 ^ 

(^? Ut9^ (1>^ t ^ ^ Lajl3*^ ^ ^ ** ^ 

ul^ c*^ 4^ Jd>-^u . 1864 ^UJI . aJU_MJl ajljl 

<ji-aJ La (J^ jJlj t«^ ^< »jU LLLaj[^^.^;^j (JL^JLl 4 ^LLjJ 4jjJI^)> 

U-® C?—® —u*M^( 4 x — ao^LULIIj 4jjS 

c i)'* ' ' 4 K . A* a.a (j| . Jjjjj*^La CjVjLm (jVI LlJ ^j[^jtXlj (OV^Lm 
I tic, 1 a jfl tOVjLfcll (o L l^l'w 4j uijlal iatij aL|^^^£UL 

^>jjCiVjLaij>a3a^lj4Aij^k^O^ 

La Uaj? Jji^u.M^La tXaA 02^ (4-u-u^LliXlj CljMSuIuil ^xa^ 

crpj^ >AJ iZj^ JjV jIjU 4Ji j| Jj—I 

liJLiA Ij__Caj <4 j 4(nU LLmj #L|^^.^SJ| Jl:^j 3 LaJi^ Sa^ij 

L^—wi c2l^ CiljLa^yi ^ jjk J$. ^ _j . „ , j MjU La^j|^^.^SL!ll (JL^I jl>.1j 
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Aj (tUUJl (IH^ 0^1 J^' 

J .uk~\ Jj j . .< Vjl CjVjLu* 1 jSj ^jL^t (>c. Ajjpsajj 

^LiJI a>^' J^" —ii 

jL-j^l cii i> «-^La jL^i u^ v£> Vi *J— 

44SL5»SJt <> ^i • ^ 

to 

cjU .^1 4 ^j^ 2 iAj-t^ JUj(^IiJlj‘C>AtC*jlj;; 4 ^oVjUil J-m-^ M 
2 u_-^UL*j *4 j , ,n U\ \ k^Sj^\ 

ajjt VJdi— Js^ ' 5jUU 

4 — 1 ^>J (jl 5 ...p-^tiaU a^>!l ^i jvi ,t.uV 1 jj)) t_^lj__>Jl 

^ UoiJl iQ^ (C 4^) 

«k *• 

.(IjJL*^ L^-^O frjjiaJI ;<»^J LaUj 

fj .^tl Ic.^ \±!^ ViA CT^l (J—^ ic.>— 

ot 512 —^ c^ bi^ 0 ^ i^ 

t:ijU:lji (5i| ^ 4jt— uJLI 5j1jl>J 1 liili Laj) 431 j 

Sjjji^ c?—i-ti^Uijaji^M^ c-jij tn<>> i 3 —4 ^ObL-^3 jj 

^^1jii LSaj (_yiu^Liijft3>^l J oL^jjo 

** 4k 

. ^* \( 4, J t < 1 J tr> LuLaj|j>^^ 1 


Luj jj i((Li>i-Vl <ijLcUjiyt» (^1 SjLiyi 4 jaa! Ua ut tX>^i 
2u*^LLjUj|3^^ cjU^I <>* ^>i.t Jl^t JUul er^l 

La (^J - uAA^ Cy* 

m* ** 

^ 4 ^! j^jJL .Radio Waves Uj ^ < **j 

Jiu^ (^UVl (JLc ^LJI oj^\ 

(1894 - 1857) j— 

JU Uitj 

jtj d^juaJI Jj5u.u!jLa 4j;Jaj v'i^ L)^>^ t 

La^U ^LiSVlj SLte^t tfjA L*^ La jJMJ (jl—Aj.Jij 


^3^ aiyiA\ fjhL LOC-L-UU CjIjj! Jj5-_*u^L» <-; ' 

> 4 Ml n'l ^J frtt i — (#) 
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^ ut aJVjJI 

• ^ ^J>*^ ti^AcUwij Construct j ^ 

jt) ^.>uaj| jL_.Sui) j^uaiJ UL . 0 JLv! ^jjSj 3JUJI ^jufc Jla 
^ jl>iA:jU >LIS I >L^ (^T ^1 

l j,,nW Li /i VL*^ jf t^bljU 4^, »Vt<\ U^jUj *4^jls JL>.| 
. L i mjU l ifcfl VL^ Jlitj Luj^ VL^ i 1—J—liy 

^IkJI ^1 jjJ JjUj U) J^I jl>JiAl 6^ ^Jj2 SiSLLJI UljVI Iiij 

(W U tfL^I Vjf tjj^ jl^ Jfcx t ^4 ^ .jU l, l , Lflj |^ JL^ ^ 

^(antenna system .^li ... ^^Vl ^L^VI ^ 

U' - J^^l (j£i ejjikji^ CjU^ cdJju .jU". ...-. 

Upw c^b ‘^b ujS:^ Ji_^T ^j J^I 

J^f clru c> ‘Jii-^U Lijui3j .a^t, OU.^) ljl_^ 

4j^lluij 4jjj^i a j-^-u . nt t ou^i ^^1 ,2 ^ 

er^l a . « >n-j ija^is lIjq jjSij .a^4 .u Liia ^j ^^ a—laK-t i 

m 

a,u4»^LiaioU3iioL^a^lja^^^ ot liu- 

jl— jIlCLaI 4 Un'i f^] jLui jL>^ dUa^ 0>-^ 

lA? .CjLv^t JX^ aljJal ^J 4,l Lri>^' JM' (J4^l 

UoLj ^Ijiolj i Li— M i jU l VL^ Jj^j-waJL lIJUa (j| 1 jub 

w 

j'—atal^l alaJoj (j] jJt£. 4jU la^j '(jriJ^^ 

Jlo jUm a)aa4»t cjU^I . jIjIsL 

.g^LtiVI ^LL ^ S. uit .A *(4^Li4il cjU^ jt) .j.u 

^aUI (>£ ji.T - . t^t . t l 4W ^ jt JUJU 

a_^Uj| 3 jU:l ^aJi) jj5_^U .jL_>la:Jl . ^ 

CJ^ Jldj t4jtL^ 4-_jjLa SLi^J U1 MH i aA (^tjJLc; (>0 t>Ljj>UJ|j 

^J\c. ui^j *t:u>L^|jil ^ ^La*JI 4jl5jLu»f ^ oi^jjSJL JUsj! 

(JoJI .«4^4 nU l iU lj »Lj;^t ^ 4JLjjj» j(^ ^jLi^ <JuJtj 

Ctb 4^jl^| (_*4^LLa J* J itJ aj^ 6^ j. 1873 ^UJt CjJjh^ 
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LoJLk. (1871 Sj^l 4 j3<1uiI ‘oihH^ jt— Xi\^ 

Jas*J 3Lujj.^1 ^L^jiaU ill—uit oj^ AaxL^I 4ixj 

4afc7ii>t JAj J 4 *-# u-lhii >*j) C^ ^ 

(^jJI JaaXI 4 "( 4 ^^ J ^ I<i<tt 4 < Ji^tj. 1874 ^Ull 

J^aaJI ^^Jba ^i^uJLffJt Cil^l fVi^VI 1^ dibbj! ^ f«JkT 

(jj i^yj * 1879 >UJ 1 (Ji JLuofi, <} 6 ^i .iJtiJl 3 __iaUII 

dLjfej Luflu! 1 ^jJl t(Jo jJli IJL* vj—uu ^Ult I.AA ^ j-y^y t>* 

*4-uLij j»UJI IjlA JMi.j,(ULi48) liiut ffcVt 

w ' 

Jjl 05^^ (jjJI oaatiSJI LiiUl (*Jjt Cj ^3i 

. 0 t;l<i! 4 »T cj>J! tUil» ‘4^1 ciVjUi auliJl ^LuJI o^-Ij ^ 


, JllJI >UJ1 / Ji -La^uUliiAfluSJI {»iLAJ i U JS-utJ *(>H— 


^ ay\ c^lSa <iiUAj 5j_^Vt Cxl21t1 liOij 

^jD—( cj^I 3j_uit (># 4JU Sjifi-L-uiA ^) 4^ 

cj^>u CjULilulSI (j! uij^ ~ 

U.UJ 4^12LS.UI (>a jLu .t4^' JL« t^l djt jjdj 

t-iJ ^y cJjJj 200 CjISjVI Jl>! 4i ol^ M 

(jj» Lojt J cJlo (jfcAll 

ta^uVi 1 iirtH a ati^ 0 ^ j—jSmJt fji\ 

^IftJt aj*j^^ tjd*JLufclu(l Jflj t4^UVl (jtj—uujt ^tiA4J i» Cy 

JU—i 4^1 ^Laiij a-4j>Lfl aiu ^ i. *** • 1894 

ijyui LaibBJ (U (JaC JLdC Lr^ L*^j—«* CjUnOJ *lJUaj| 

(^jJi Lfc^lt 4 —\rtit l Cy O^J • C^""^ 

.(^u9i ^tJjui\ j^UoS jiaj uut (> 4-*^ ij-t*Ji cy a^^uji 

J51__Ul 4 1j 0^ .a^L-O 5j^ 4»j^ jJj 

JIa JuIjij^ *l!bJL». JkO^y (^jJl LjUt i>alj 4j*j>b 

ajj,SL«i*ji a^jukJi t3—"JLH f ^ 

4iLa^(jty_iuoTjjj «-2iJ^ Cy^3 • 

«t^jLalS 5 j 5—iiill JLuiVt» ur^ '-^j—(♦) 

. 1879 jjU^Ij -The Unpublished Electrical Writing of the Honorable Henry Cavendish 
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OAJ 4:iL^ JL oLtj^t (>*J jL_i43j ta^liJl 4 ^jjX\ ^ 

4l^ j^Vt Jjj 4if oUjIjd Juij Ulu cil^^L-uJ! <> 

Mij oW 4jli j>-aVl ol£ Lilj.jj-sUJl 

^itrt fjl I lilt ^bi__uiJj i4l4t£ <^lj I III I j ■ * t *tj t* -V*! (^Lli 

(_yJ| 4u, 2ja ,..ui t;^jjdUiJI LLa 4u»fj 3 j^_l4)VIj 

4) 4_iiLI^ JjLGj . 1895 ^ LillcL.1 

C^jJI (jJiAJ <L«JL>JI (-olauj Jj. .,.t | 

jLoajI J^ ^« " < i'(i ii< J^f bSj U.}jt (S 2 ..J * 

tp_uu5xiiJI (^IjaiJI jl^L Jj_^jJI ciULssi^t 

*(The Eidgenossischo Technische Hochschule - ETH) 

(jt— ^ 4 j » lf C* — uij ^JLAj - 4j<tlr 23.jj JjaA>Jl 

JSVl ^J£. I^J 2^UVl luLuaUJI [ 43 ^ 4,^1 ciU.jjJI 

(j— Ml j^LoI cjjJt 1895 ^L-jJI ^ 

dJjj 4il Iaa I J4_j;, j_Jic. k^Uh JI^L .iLmi iJUaJVl 

lirfi ^^03.1 [4f^ 4JL«j 4^iiji a^^jai 

M Ihi^ ^^>11 IjUfc (liji •CiLuaL^I 4jIjJl3j 

L*Li CjjJI -tPiU Ijb Ob ^LafcUVI £j i ->"^ 1 

tj-A .lAJj s*>^ JU^ L 3 ^ 4ji^ . , m jj^ 4-uijJLa 

L^l iilJi jaj(^j , 1896 ^L*JI (^ mj M ^ti Jt j^ljjLoJI a^U 

(jJlLj *l*MIJJ i-MjoXI ^ ^I^SLmi jJ i4jI^ JUUlijI Cxjt^ 

^Ua^l <jru j^l Jl^ CjjCUI olSIjUa ItS *4ix)j (_yk, 

•(J>^ je L>^' ^‘La O^jiPj) ^^Luj 

2xiiljajjyAUaj(3l^ *Lig ' » <»'j T qT i 

42iax^ (j| 03. ^1 J^VI aiUiJI Sl^l (jxitSa ,„l 

L>* a^JI j^b *(^^£,j.mJ 1 (JiJaJI 4jj» cJLaJ* til^jLa 1 AjL/i 

iuiljoJIj J—MijaJI jLLc.1 IUJuj 40^1x 1 pLiaj) 41a 

(jt * USIj 4j|ja2j 4_Jj8l^ 2^ ‘t^—MiljjJI 

04*11 kUa^ i 2 ^l 4 iJ| <LJiULstlal ^ 3J-isBj 
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4jLiUtlal OiJi .ClbwUJt iS^l 

m 

^>uJl o-J oUj ‘1900 jJjj J:>3 *J-U^ 

jLx Ja£; pb9 4jj^ (j-aifcw (Julojj <;>£. SjjLui^l ^L»l 

cliUtjJ J**iJ j-aVl 4J 4^1 Oj:L-‘SJbT jt 

11903 ^Ltll fJiA I rtjlj 4J ^ * 1905 jkl—*Jt oj^ ^Ij.. “>-l 

jlj jAloj) 1904 jjLa 14 ^j_j <u—‘-1 

.{1910 28 ^3J ‘j'j4 

W-4-JJI 4j;ia: oU JUjj 

^liJiseXuit (^jJl cJs^i Jjla- tl905 ^LJl (l^Alil^ 4j.dliJl 

jl ^;;lSL4J 4^^^ jl^l (jj.s 

f(^^l ol . 4 j Jjbj ^ 4jU i4K 1JL^ (j^ uii 

J <tj .^jjuoJl X£,J^ jJlJ .C cJi!i cr^ CjV.sUIi . Jj>^U 

jL ‘C 3^ *LUj—i o ^ ‘uVjUII 

Jj^U oVjLm Ju^J .^joIaJI (^1 SU^W Ail 4^^ 4^ jl^VI 

frlj^ tC .c^jJaU 5 jl>.1j 

(jiC. Ii‘j* « jl ^.Jjuail jiXuM “ l^l^t 

IAa uL^uij 5j^lj ^1 (>* Cj^j^ J^) 

ciLij—uJt i-o^Laj Cy^ 

l£,j^ ^UaLlmM jI jAal CT^ (^bol h^ 

50 t>-^Ul i>U2V1 ^ SjUu. Ll jijS! Uaj .4.il_xJl ^ 100 

150 LAjJS 4jn«J» 4 a>u*j ‘tIH" ^jL^l 5jb—M‘^1 ui^ cr^ 

^Ul 4alkLa J>Vl 5jl^lj ‘/(O^ 50 4 a>.^ JjSl bb ‘^L«J1 <> 
«• 

Sjl^l jpa o»/f^ 

<> 4:Ij JiJ^U o'if.iljua -O-Zt^ 50 4 aj_uu l^L 
«• «■ ** 

SjLi^ iiiliJI jl 2 LiaUV| ^i^l Cy ^^>^1 (l^iJbJl 4>xt 

^^Vl Sjl^l jSLui 4axaJJljJ (^1 f 1>_U< *C U5b 4^ 
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V LIjT C?^ >i > (_j! 4 I —LuilL 3 

CjVjLmj (iP^u urjjlji (j! jISj 

m 

jj-JaxJI <uJLiJt jl^Mb . Lljj^ Ujb>l^ (jijSij (jf (jSLw V Jjj_u£La 

UUj bljj-o QjiJ Ijj —di ^ (jt 1905 I j—A )j>S^ 6 ^ 

m 

JjJ^I (_ji£,^t «Jjj I n^ La (3l*% Lttofl 3jj[^^juaJL 

1 1^a LLa 4*(»j lUt (jl^ (^y\jLuLuT (jf 

^UJI fiX^ JSVl ‘cPjjj oh O^ (Jjj «A La j| - JjjlJI 
.^IjJI dijj^ 4^ (^jJI Ijla (jl£j. tU;^ I JjjL>U 

^ ‘^—‘ LuajI J_JaJl J^tu (jf ^ o"t—J V 

. t^JLa j,^LtJi,l 

•D*J'>i5 a^ « i Kj U u>Ji 
j[^udSuL« 

(jli < 1846 |kUJl ala ^jjV) . ^ fl 4 juj (^IjIjU 2LijL3t« ^ cj_^ 

jj ) ca l a 4J (JLLa 4 < » i fl*< Jjj t n^Le jj^eJ Iaj (^aij jjt 

(4jIaj a^lj J^) 1878 |kliJI ...jti Ij. 

4xiTjat I (jja j^Vl 4jjjiillj (_p»jVl ic. 

J^ i^i J.q 3—ijj .4 j;.»iJ1 

m 

i rtU<Al (jlj (jrut^ jjrtJ iil-Mua Jj ^l t 4aWi _<5JI (y 

Llal^p^l f.\ —4^^ tfL>*j| bljJLl ^ 3 

^ 4jajlS :J^J3 4^liJI < 3t->i 1-^*1 

U^U^j [jLA U^jUluil (jSUj 4 j iuaUJi Ll^l j^LtAJl (>a J^ jMJfljl 
il ^<«<n 4iLaXl t>» J^Cu^f lijj jCb 

(jrt 3'*'*' a (jr}-l*j ^LjJL) jjlaUrtjM) ijjjVl j<i^ jjlsjVl 4^j>»> (..ajuuijj 1 j Ua 
l 9—<—»a>. U JjLa^ (Ji.|a3 tltja>. (Jjj_j Laja t jL-SjUauu V 

Ju. i^l t JA jLli.V 4^j>UI 43aJL 4.^1 ^JA jLa ^1 

- 1852) jj— loKjU cjjJI 4j <Lja>o 

J*«j Lau^) Vjl i>jA.j (^jj ((1931 
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(1923 - 1838) -ijW ^ jiLtilb 4^1 j 4j jkla ^ (1881 
(j! JJj V jt t^jJI ^ t U < V(< ij (1887 ^UJI 

JLtjaui Lulls Lfcjji ~ ^>Lt 

Llj^j (j-a Ju£. jf flL^I So^lj L^j| ^J-tiaJi 

.cilAUo'i?! dJL-^-lj iSaA>JI Ja 1^1 -(j^jVt oL^I 4_^IS 

*► ** 

(jjs tljlSjt (_yS Oi'^ J'i3'^ tr^l 

CilSjl tiU‘(o^j^' ubj*^ ** ^'' * ^ * b*ju (>*j) jL-^l 

^L>yi ‘.((jJi-fl_itJi t^jVl jljba (yA 5 nhV 4 (J:*‘i>^) li—uJI Cy* ^ rthV a 

,(j^L»-uJl (fLi (jljJajLbl Jit jG V - L*j1j Sj^Ij 
tjlj^ JL4£i (L* J13» j_Jl frjjuait <j^La 4j Juj— uil (^iJl t^jj—uii^La c^3 
Ljjli f>uaJI ^j—*A o«L 2J JjiaSfj JiisSt VjW^ ^'j^b Cr^l 

SaljLiJi 4 jC.j-uJ1 (^LjS l^JLA M) 

_ui jrtJ JA ^ (*‘>*r (tt Ja2iS —uG JL>J1 4 tj ( U i l^t (_J1 tjiii 

aSj (yA J4>- 4j U 1907 ^LjJI Jj^ U ^ J< *^> 'j i(» j) i i^t t 

jj-uiiSbLa JL4>. ^ 6^ L 0 L 4 J jS ^ (jjj (iSjU 

Jatj- LaJU^ (1926 ^LkJI (^yA (jrVAj-t^ij iLJLJI LtGdj 4jj^i 

JJLS^J . (_yS uy (jy^ ^Li*A j| JIL»t ijj-^ 

yjy2u JdUadt ^jo ‘ ""j I 4 3^3 ^ ~ 299.796 l^b 4.^^—..mtl 

^Ijij t Irtill jijjL>i (jji /^ 299.792.458 »jj —Sj 

Lo j ^ ‘^ ^yu^JlA^ LljI^J^ t ^1 1 ijf>l t Jl^JI 

oLuil^t oJlA IJbJLshJ (_yim jJk (^jl^l Jjls Cr^J 

* •* * *• 

L*^jL^ 0jtu U—* <^ 33^3 03 —(jl J— 

(^JuJ^yt oLGsI^JI ^Itf. ^1 (_ylc. (3 n l^ it lj Sjj^t 

ijT^S^b^ ‘(1901 - 1851) JLJt^JG^ 

oVjLl4 Ijjli! (>• Jjtj! tjL>.|j .(li^ U tj j •i i fn 

CjLj.jJ 1,I (j^t 4^.4 (li t L4J (_yl£. Jiliilj (.A^t jiLa ji^_utKjLa 

jl (^1 jJtj^j3^ (-^jj.4 jjL^ yij^ ^4 jf l t i*; ,)fl 

^ (j? .iijjl ^J-usT (1>^J (♦) 

/^ 300.000 JijjJb pylalS It yjM jjjSu JJji^t ^ Jj^ 
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- OJ-^n^lt J-Aa 

L7—*1 V—^W '^—£j^j tx:tl 

LiA^j) jl^l U Ijj^^ ...fl"'t3SUj Uij .fL;aiJ| 

~ ^>>Jt jjuj (t>jVl js siiji-KJl 

r ^ Ur ! <ij^\ of ^Ij li.i j.o tj ^JU 4jL«d. l)SUj 5 4jc.j-ui 

oL ljt . .n J aLui^(J^^ L^aS SjSLitI jf j^jJL ojjl^j . 2 bj.lus 

.(1928 - 1853) jjjjy libjaiA |JLc: jJic. ^LiJI oj^l 

liUj CH^fj) Jt^l C*iL ilUiStJ 3o^t j^lsj oJuJ ^ Ja£. t^jJI 

4* «k 

^ojlidj j 11 bL-ui tl cUifl 

4ijU-aJI (jJ| Ji^jjJI jjjj^ ^tlaluilj .(JbJLiSJI s-u_uij SjLaII ^ 

I jjj . 1904 ^UJI JiijLjJ JbA J^seiJI oVaU« ^[j oVi Ul AfljLHfcH S-saaJL) 

0^^ * ** * '»' , t i^f 0^td4^VI Sj^lio (j^ .^jjt^LlJI <LlAJUiUiVl t < I.^^ l 

.Lorentz -Fitzgerald Contraction jJ 1 JlU^\ 


I i ii Ji H 2^jlekJJi tJ^uLuua^ 
4,;UxiuJ) 4j>Jtti! Jt n i iii La J^, .. ^ oJ 4jt^j J«aJI t juk 

m 

Uij>- (j£^ 4kflUI 4jf ^ La J^ jf JUL Laj .(jrtli^jT jOa 4.^UJ| 
jJI o^La^Vt ^j_J ol ilii^ O^ biLaj JL-^ I juk jjf jLu 

«* * 

(djljaJI) bj>^ Cli UjM.-^t l 


0 *ai - ^>>JI t ^/. i ...j U4:uj ^JJL^JI Sj_3 CjjIj LaK Luj SjL-a ^ a 

4» 

j^bljLfl .IljLfll—tiu^l |aJLJI ^ (LaLaj <bJul3jSbj^ 3 


a^b <>» (iniALi u^j.Lb3. L^f j^\ cijjuj a^j^b 3^tia aj ...jbiiuij 


ciVjIa^ a^jJii ajjVi c^-ibJLi LjJb, b«J. ..b aji jl> jiLjt ^^^f 

bj (jrtlilijT Jj^jjj Sjjjlaj 3 jl>.|j 2Lc.j_ui ja>ij J-jj...<t -a 

aUoiJI Cjjju^ oIj ^ CjVjLw ^ Lulsl^ JjLbjj CjVjL_*^ 

•S-^W* LT^l *^.-UJb oJl a^o^ jLujjl ^jlaSlJu 4j|j^ .i-U 

4^1 a^b a^jJtHI CiL£.L-uiJI j|) ^;jLajJ| jjuaj Luwf CjVjLm LiLuajj 

. a^jjfcltl jaLui^^l atj^ 3ji^ ^ (CijIj tj-Aljua A _Ui^ jJI (>8jJt 

** ** *'* 







ut; c^j^b) (>»>i^1 (jJi jt 'if 

a^j—u, 4j£.j—o- uiS:^ (jl ju a^Ui v 421 : 5 ^ ot j^jcm 

«* 

ot J! I>liii -(t^' 1 “ “‘■^' 

Jj^l jla »iU jS Uji ujSi <^l lSi>lJI v^J iJ^ 

.E= mc2 ^1 Jui US .iJiuilj itsil jaiSj ^ ciiti 

a^...L.. Vl a. ...an SI jU ^^1 a jmn Ci Li l U aJl JS jSJj 

-ul oLi erl! JiLiVU .ix^LiJI sj^l 

4* 

jlis)? V (Ir ;" (^bj * M i '^a a oLj ^jj V 

4jJLJb (_ylc. (J-U:jaj ((^^lla^ ^Lxlafl)) — (jj—^1 J tnna 

< ■ (jb i^ajp^i fo—c-ut Lla (>«9) < <‘ j a^^ (j^ .a^j^i 

^jj.J a^j^ J^o-^ob uj^j^ ^ t>^-^ ^ 

Sjuia L^t ^‘-'I * «4jLdLk» aj^Jflull j—^jUoJ 4 j— uiJL 

^jir t,:^ (ji • L7^ < ■ *< <( i ji ^1—«Jiiii tij'ifL*. 4j-ai^ aiL>. — 

^bi ^ (^i v-^w (> W' 

^ 3 . t^jLiaiJLj {inertialobservers 

^ 4.ijjuiJij a^^^ii>> i^^-ljoji^ ob “—*b^ c?^ ^^^1 tb^^ 

jjl ^ <*i Lo fsiiitJ—U Lyi^ (J1jV^L»X1 (Jxii—uijj 

«* 

pg<>»*j a^ ni)!L (jj^u^) 4.aJii5ti.i J—toVi 

*cjUa^>UI a^jla- ^ ^‘^b (cA-^' 

)ii ttiili Jlla .oljL>.yi udt Jj.ux»Jl 4^1*^ tji—^ Ij-illvl ob <J^ 

f j .>>t t a^,jUdU (j^ ^J-^ pLiaA <L£ja—t-u V^ijl C^ 

oUl—uJ LSAj oI>L^ j—(>> (>t cr^' 

jV^f^Lfc^ait a nrt <«jUau ji jj^.,jLix4ji 

^L^aJi aj^ iJ\ a^ujJb j-Vt a^j^^iti oi^-i—*Jt 

w 

ji j^J^aj 4jii cayi a^^i ji 

.fLJaaJl jV cjj («^al>.j jb ‘UjIj J-^ U^ u~^ cb" 
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j> c i iuJI (J <^> i i i JU. x JI (jrjjj liA (jru ^1^1 

^ L^l (jl f.LwaAll 4Mfl III qm d JLju^|» ( 2 )jSUI 

jjjjLjiJl 4.I< ^4 (jtj ( ^In n ««_J» c^ljJll Sf.l m (JijJ « l» i-^l>A (jf 

CiLjuAdj«Tft cjI£,Lui LOtJ up® uM iC4—4UL4^l aJui^ 

i. fe>a’ - L (jT (jj-d iLqLoj ^L^jjJLj (LaLxJ t 2 L 2 £^.^Lj O^Ij ^ 

tU4ia oul^ jU^ d ^—^ e'er—“ U^la (^f 

«* ■% *b 

, bjlj ^jyuaJl J^Sah (^t fj\ 1 ^ 

& ^u^tum of light ^j this Photon c^i_ 4 pu>j 

JilLyi tiiij i 3 >ii-.«j Vl^U.(13 J^l yi l< ,Vfllii,„ ^1J 

130 jj '. ^JU^LaII 34l ... tl ^ ia~ 

(_ylc, (j!i (UjJ^ <■ I ».u>- (ijJLsej IJLft (jSJj 

>ji*j (jT 4J jT j — , Cri , ;l j) jjj^l jisii ^ 4 >*i <>«i «4;^1 ,„ <« 

( 43 ^ (Juju J—Uxb(jibjVl LgJ^ tCiLp ^L>. ^_^-j3^ 4 jt^j 4. 

w 

L>^J (jll (J^jVIj tj<i< M i t i frl irtrttl (j! jJk c <5 .mil 

4a 4^V| (jj# jf uio j IjSj tSjJU—UIJ V 

t4jjJ^ CjIJi^ (jf <^l(jj* OLkIIlLuiVI 4^ *| 4 juiL^ 

^ 3 ^ ^1 —ult tdjj Jlx«) 0 cil jjt i_jjL^I I—^yuoUJI !Lj_u»jJI 

43J i7t \ iLu^Ld C^^Lfcuij CljL^juui9«i 4 ju^4^ 

Cfcfao^j C il . t oll jJb I JlAj *<Li^ Ml til CjLa^ljJI 

^j. 4 C fc ■ i ii jJ aJJt q\ J t 

CjjI^ I j| Vj ^ V L^jV i4^j^l L -HL^ L^jJLj V LIjV _aJI 


3LA>tiIll^:i^ .^bKiVl 

<1)^ 4jl^L>iJI 4jj ifiitl b\ <tl ^^ t i^*t ^ ^ i 

2jj 1^ crl^ 4jk3lj q]j i 1905 aLaJI ^j^[jla ,^jJ 

' ** •* 

cLqic. (jjo (j^ **—(3* ^4^ LT^ ^1 J 
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.(ju—wiiiT JUi£-tj CiV^l*^ (jA 4^4^! 

(J^l^jiJI liU Lfc^tj tji^ ^ jl^f <jt Liajt (j^J 

*UjjiS U jjj2i , < . ru (*J >iijji^ jk^b 

jJI) (jrjiiljT ^-“j*^ Lajjfi. 11908 jkLfcJI Vj 

^ ^ .Sj-CiJI (J>--^l Ujj ujZ^I ^^3 

M * 

(jlSJll ^ ... t:A (^1 i^Lu^l i^Lj^ 2—tajLiA kJujt^ Jj 4j,ii9l£)Jl oVjUII 
.(Spacetime ‘J^— Ciy ^jjl ^1) oL—aj^b 

2uj: *1864 ^UJl Ji>Jill) er^b 

: 1 j <<» JlS *(ji>.l_j ^Lu Sjjufll^Jli jAi 2jJtjAl1 SjjljJI 

(jl L4^La *4_ j1 JLJ (jLapb oi^ 

Cj^^\ (jriJ O- <> 

.4151^ ijiAb L^ 

alx^ t Jlui u» jjaVl 2 jI Ju O—^ Cr— 

j^JLi^Jl jL»oV1 I JlA oi^ ‘(JLH '-ij—“ *4)i^V ki .< > ^ 1^1 a^Lj-aJI 

^__u*b 31 ^ L9^ 1* (.3^1 U^b 

.^LaLaJl aUjuaiUI 2j^^Ialt1 t4jljL^| 

a^l5 U ...ai (jj 1905 ^U!l JUU 0^ 

Uoi (IjrtliillT 4449. t3>U9y' (*a1 6J^\ U kJLiiU (>3tij) 

SjjU. ^J£. «Lua-j J 449 . jUiVl Vt *5j^t oUUll ^U. c r * 

^ 5j ,.. i...Vi .(^IjSJI 2jjJi^ fajU-J cr-^J^ ‘ 

w 

(jjft *2 LiS[^MSJ 1 ^bj^i .sljU u£^ 

kK^yS2\ *^b)44Jb) 0^3 o2j" 

J^ -U" ^yi jj) jAj t4 flfl>' i t l-4j trtf Ijl—wajjl jJalu Jl^ V (2—uoU- 

jjj (alflAb 2 ju3UJI 3 * 1905 ^1*31 (J^ b» (^1 L4 >Aj^ (> 

. 4jI j o^J^i 4r^J^ *4^12 
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\'4 >i oa-lj 

«» 

Lutdlj 4^1 3^>Ji£u LL^I 

*» 

■ j JUu La ^ 4*1 Ij 

•* <M * «• 

—uiM^ a*j) (jj;—ut*J( 

■» ^ 

j! (j-UiL (j-oJj (^-*i*il 

•» *h 

<r •* 4 * ** 

falai. 4irti.1l ufll iV<^l jJb jLl^jjVI bilLJjj 

^mL 1}1 4jt j (_yc:Lul^l 

4j£^ ij\j,pcii jJL<AftJ U^J[3 
jjJl jj-fj <>» 

(^>ja £4jLaL^ 4}uS 

a^LolJl jliiVl Mtl ^1 V^jJt 

.4^ (jj^l—t^lj U^Jbtl i —L«1 

m 




("J—^ u^ . ., 
a_^tiii jts^Vi cj^ 

1 -'fc... A 

L^j>»Lxa I ■ *11 

fl^JLuU CJi\ illr1i"ii 

3 i^jih OJ^ 

1 4f.J < ^ I < rtl^l C7~^l 
«i^^2uLLMJ^ Ltj^^JU 
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<—^LATi^I 4^u.uijl]I c,/.tln*ij t^juMj 

^J[ ai3S:j| J^ jjf .5 j y 1»\ .•;>;!< 

^L^DLuiI 1 »ft4 4*1 t it 4 ^JaLLII (Jjt-M ^Uo 

03^ Cj^ i4JijLa Citji^l ij!l 4.2j^io 4iU^tjJ 

4jxIajVl 4Aajl^l ^LqA^ ;jl^ La cfilji^ 4jrtj^ 

4jI Jjb (^L»—iVI Jq I ,.< 1 I]| ^1 ^LfcJ (Laj)^3-J^l) 

irtit IjJUaa 4ijaJ ^1 (J^W iioLdUfail 41 j 4 

^Jba <**il^i gall ~ ~ j n^rj 

^j.9feJL^uiILA i^LljLfe ^^L-oLaj c^Lo^t 

^oJbjijJL^ua^uuudt^ tL^jLftJll hj 
^jV^t iCjlia^i^JLI oljL^t * Ijjua^Ju ^jTj 

*** ^^Lgliil ^JjL^ ^Luijl^t J'^tt 1^ 

jj * I jLi:^ ^ 'ijj* c)^ <3 

. Jj^.i4i^La jt q^jlua^ O^ jjIjIIa 


9 JIUS^VI >M Am Ja I j1US:2VU 

cliJjfeLilt ^LlII 4uudL^^ ^LijaJbf q—a u 

^J^{lA V 4j! *((JijL)^-* jLuU ^_y3j ;>a^t —«5ijj 

JLJU 2 L>»LmJ 1 SLiljLallJI 3 ^JaJtJI Sl^j La| JL^f 


Lp^jJjj'^H pi a \ c , 4^1^ ^1 La|j ^jl^)) 

CyjLi <.oVl jJI t JL:^ I^JjT^ ^XiuLJI 

* * •• 


4j (SLaJZatA ^iLftj 1(jrj-^^-^*^ Lu^l^ i^iT (jl tilLlA (jl^ 

^^rv jL»j ol^LajblLul 4.uO^llX Ij^HL ^ ^ t n^LUXI j-^ t.oj\jua^\ 

OjI^ JL^J . 4.4r^1^l ^jji J? S ...alTitl 

^—tubJl u>iaJl L^Jba SjtjbLaJ) — — cJto^i 4 

t**l it^tl JJLSCJ (^Jk_tl ^1 JL^I (J^OJtJI jLmL ‘J 

■ *% «* «« 


1^ i ^b_ujLlja Li-La^ I_£^Ll2^ pLoJjlJ ^ *• 
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U:?ls « /^t l ljjaj-»J CJ—^ (>^J (_y.. Ic. 

31-<ij JjLlU (J^l jlSlaVl OjijJolj .d»jL=>.^l 

*4_JjLaltl SjJ^I —Id bLdj (_y\£L cJLuL-jii L^I «jijLaJ^I LdJj 
L^.4.ttAJ o? jjja (Jf^ ^jtj (jlail ( 3 ^^ Lr^ jL-oj 

4ifi,Lfl Lj!u —usUI 3^jXlj 4lcLiJ1 tjJtCL, i\S 

Ujj *(Jl!ai J*f_^ cn^Wb J3^jJ0 

(^LlIL c*jl^ L^f ^ «L Ln ^jidjVl c*jl^ LdliSij ^ <>>1U 

UijoljLiJI u"^ J£] 

tOljLail 4jA JS!—ifuHj Ja-pJLI ^1 ^ jjfj ijJtJ (_ 3 J| t- 

(^UnJI SjJailL JI>iV) 4^-LMjjui 2 Uj 

oljUJI (jL cy^pj t(Permanentism) 4 jju j^\ 2L^jjJLI 

Lij|j ojIS^ cjl Uj>.t l (jLjj 

t^p. t^U^UI J —U^J • oLLaostA 

*(1892-1850) UIj (jl^ 

^LaJI tjp>aJ) cLajjj . L 4 J JjVl 4^1 jJ 1 Jjfc < Jjj 3jtdLfcj 

ol ^a 11 3, „ Il». I jj 1 • t *--3 > V .Lt t j 

uli -itj-l’l t« oil-^l 4 JI 3 . e_il o^jVl 

** 

Lp—^ ^ t(_pMjVl JL^ Jla <>« * J1—jpJI J lju^Llm 

t.^p {J^LoSLjI 

CjIjLuuj jljLijal ^_yj£, 2 Lj— u»LdSjVt 3 ji^3 CjjjJqj^ 

3^>SLaJ) JLA cJthj *Catastrophism 2 L_^jISUI 3 ^ tx;lt oL*^ 

ij^d^ Cjj^I j| (i tlUJI 3^_p.Vl j^2jiJ 1 (J3l^ L^j^i 

(1914—1831) <«« 1^*11 ^'>‘‘ 1 — ut\ ^LoJlJ^ 4__daJ^ 

>AJ *4jj -u<tj JZL>) «U^J *(c^Ut i-dj-ua jp.lj <3 j!) tjJLil 

) jLu.1 ^ * ^1 VjT Jlj^V 

•LftiiljJI 3 j__a11 ja <jt—J Ly*i3 —“ u '5__«j9L>JLj 

Cil^pja >:}" *ijjL>.j cjIjLfc-fljV 

JJ ^^ *i * ‘ JLaVI 4jjjls ^ j ■»** 
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SLuuLj (jjs (jA Ju^lj L^1 jjujA (_5^ 


p__ut i jkjVljtjJu^i;. p I lit L^J J^jIj^ 

(J^ < ?i>^'i (J—is La LajJ Sj^Jivjja Cl«jt^ (<Al^i (_; 




5jaa-aJl fiJA (3^JJ • (J^jVl (jiolj l^la j.^ 0“^ 

«» ** 

^Li^iJI ^ Cjt^Llscjl <*f ut 4 3 ^ m iaH 

* ^*>*fc*s ^ i .ilLsVt tjp^ C-ujdtfj3 

^ Ajjuoj^I C>^W frLiiad LAi 

^.luul^l (J^ OV ^ Mil I JL^A^ 

«• 

CjtjLx.^i (J^L^ tljJL>. 4i^ 1 jub (jSJ (1^ i 1 411^~<a (3^^—C7^ CajI^ 


pjj (3^^^ (j^ .J^ ^ l i A la 4 j1 a f . jJ^i^ O^J ^^Lia 

4,j^ (JLLa .^..JuAsa^l i±iTr jll t—ti jlaf, pLaf JtjdaoxaJI ^JoIL —(juj 

. t»>t 11>> tlj t Laj^j c^VI ^LijV S-aj^LII Cjl^LtfcutVI^ a ^ i VI 

6j mi rt!l ^yA aS 1200 r^jdUJ^AJt loJjUJi (3^^) 

a* ^ •* 

1200 4^iLQA ^A ^Uojj ^yA ^ 150 

I Jlj^P ^l3^ (JJ )^J i » (jt liJA ^yA *Aa^jA 

LVLoa^II (JW^ L^l ^^i^Jail ^^LoSjV) \^ *tc t M (^5^ 

4^4 OjLAj (^jJt 4 L—>i I H1 C7 ^JUl9 

iIaAoj ui LftJ oJJt 44< rf^ L3Jl 4jj.juaJl (jSJ *t--jVl 

^ ■ A (^jJt 4 .» a\ l*^±a^ \ ^ ■■■A^i JdlAlII caI 

** a* *r ' aa a* ^ 

(j! <Xjt t4ji^ln itl aHa^j^ AI Jl^iLuiI L^Ia cy^—^ 

A JL^ iJL>. CyA^ 


■Sji ^ ‘y^ ciJJ^ ^yA 4 4^4 ^j^uJj^i jdu 4jjJajJI 

^1 ju ^ L>^ -iLSj^i j>iJ 1— 


^JplriOU-LaU (^JLII I Ij(^ Ju^ 1 4 f ill \ 11^ < 4 i iiJLlI 

pAjJl (jlc. .a^l2Jl 4^i-jj%.3J1 (J ' < J ' » Lj ^ IJjjJ Ld^JLs 

^^ 1 ^ it cHjIjLj 1 ^ j ^ ^JlA 

(^t — yjJw—AJI u>^^ (1)-^ cJu-taJJI V| S^ V . 4J* 4 ^ 

a 4 JLliII (^11 I, Jl 4 'V- t^>-4 Al4 
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4^)Uif ftbA 


^Iju ^ «iju 


^ 3l2jLiJI 

^ —‘^J-* Lr^ t^LujJjll CuL^Ii_tful 

CiljL^I (jf LaIjJ^ 3j—^ CT^ *<-bLiJ) 

0^:1^ (JJ^ S UJ^ L)^ 

I < **< 1 4 " <^ >lj *tj i.»utQLuLa 4 

J. ^ ^ <> ^ oW 

S^^ otjL2il tj 

^^ii^-dJl C^l Lu-yjJ (±JJL>. 

1838 ^IaII JLa ^ fll 4irt aI Ja^jUXI ^^ J^t a^ 5 t 

^^j-ljf-loj? J^-tfuJ iJpJUoI)} Ji^JLl^ ^* 1 ^LltJl^ 

* * 6'>«e » (>^ >*J ‘cHdl>»AiJ 

•• •* 

^ (Jjj^ <Li^ J—i-uTj (jLiJi 

4 I ,fc <A .m Ijla ^4*1 «^ju4Jl 3JLI c^LiiSJi 

(Jjf c^LSUj .c_U5*4 j^\^ t.^4J UlI Lub •^^Llil 

4jLd1^t i Lkja Cjl^L^t lS 3~ ^AA 

ji f <nrt" J (jj!i>^L^1 l^jL^lUi^l ^ ...tLwS?! cU-pJLI 

«4 4* 

(jrJjLAiil /4 —»aII CjI j im j3 (jA OLj..d»Jl 

' *4 ^ * 

i^—Ljj\^ 3^*^^ SJLiJlC CjI^^ 4 J 0 JL 9 JI ^oifis 

>U^ 4jaJ J '^—“ U^ ysLi. ^Llajl 4^ C3—^1 c^-sT 

Cj^~^ **- *J'^ J - .«. \t ^ JLj ^')j ? (jlsjjllj .CjIjI—^ 1 (j—^ J[^2jua 

4.*jj-aJI CajI^ (jij) L^IiSj^ f_y^ CjIjLaJI 4j4lr ji^T L—^jlj 

tL^j IjJb 4judj^ P'1 . t(4^jlSljl S^lftiH jl_Jo| (Ji'lj tJijjV 

j_yJi£, Jy4j£.tj < 1882 jjLu 12 «j_(Suaj)) ^Li^IaJI ^UL^l /__3 ^ V .*.*< 

j^T 11912—1845) cdiill (jf 

ClA-Ait LtjSj jSL_<Su j-aiJI oi5>^l J>33j.(0JjLj'-i>>jl—^ 
cjlcr^lj—^ • CJrSJi'—Crlj tjrS (_>i=*jVl 

4* 

OjJ u-* >AiIl 4_La ^3^1 (^JlII ^j.^ 1 (Jjjpj «Ia_pm 
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— ^Lkit “ djljLSJl 3jLa ^jt t 

9cJa_j^t 1 A *tj^} CJ ^LtJJ i ZtC . J , 

j^l"-*" otuj «L>oi pi lft jj 


ubUtt ‘^:i>^> 

L>^ iSj'" Mitt l (J-* At 

jljJau ^ 1 4jkjjt^JI tOt^Loll 

JUjJJI ^LlS?( jLlojVI (^^1 4ijU-^1 

JL^J (^JlII j Jtj4 JJUJJ i 1912 aLJI ^ tAJjJ t 

*• ' ^ 

JUduajJl JJu*Jl '-AHy U^ {^ —^ ^Luot iJjaj j|) JjIaa —U^. 

;_j!j L4 Jjj) CjIjLaJI (j£. i>JL*Ilj ^^oJI 41. 1 ,3II — flVl (j.«^^j)ill 

^JlSj L^V ^jlIsIL b^tj ^3 (2>^ I— 

1 J 'i^ 1 *|j| * j 4jV (3^ «cloi3d 4-utjLidU VLftli^l L:^jj.4-> 

^_pj| 3JjVl j_« Jy3^ o^ tltitJl (^3 4 —jL (j£. (jy 1^ - 

ujb^ jljui^i dJLI jSj t J.3(11 ^jjbb l^iig. 4ALil.S j|>lolj t43jJ^ 

t ^"iCj ^ 11930 ^Ixll ^^hII AIs^Lij (j! (J . i.. j4 Cj Ui l o 4 jL4 Cj 

4 jl'v (Jj ‘ Lb^-ijuaX 
^yA ^Q^^l 'jt ^Lal .oljliJI 

4j^).^jJ (_,3j3'><tl (.^Vl 

• (j^l Lft^) oljLSJI 

i 1880 ^1—jlII (>i (>« JjVl cr-^ J-*^ ‘^i 

^(jijj^jJI 4:^jJ 1 ^ If ijjrjJ^j LiJj[^.j_--cujl^ ^ i Kij A CjIaaL> ^ 

jLudj«4J ^iUj JUu ‘ 1905 ^1 nil (jrtJ4 jwLv (j—^ dULflJI 

l£jl, <Vt) ‘^JJ^ ^(J^ i JjAJJ c j O^J— 

(Jjjgfc^JI 4yft4A (jl^i-Vl <jJj3 LaJllf, <3j^Ij 4j— iduLla 1*^ 

jJlaj jLpi-V ol! 1 juT wijJ^ (^ <<>ljA? *^1—“ 52.5 3.il 

2b^l jL^jVl UL^I Jx£. 1908 I^UJI 1906 ^L^l 

juu (3^»jJ|^ i J—^L«^? 4 _i^L«j. 1 3^1 n i ^" < ( III 4 ^aj ^ 
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L_u«ljj jjuiotj .kiUdJIj jL^jVt 

jJjJaJ cjJLJj JuM ^I, tl911 ^IjJt jLua^Vt 

^L»Jl ^^ Ja a 3 J — a JjV tlJ Cj^ f)K. .**i!>T 
fjji LAJbLdit ^Jil\ I u ] ti*3fcj ^^....I^JJ fj _it (1912 

• w «k 

»tiUj Jaj U^j .4 iii a\ ^L»J1 (>«^Lu 

t« JjJ. :^ l ^LJI jj i i iU f)> 4j^Laj J^f JL£.T 1910 ^bJI 4j? 

(l)dl>^^ fj^^) IJUb (^1 ^LLaj 4jfj 

iSu^V (jjl (J^LuJI Sjijdid JIaLuiJ 

‘^ L»4^ (J^ (jl 3i>l ini » L»^t^ Ijlj^ Liiu^V 

^JLuu La ji M t t ii I 4jf cAI^^juaA •4jtla^JLI j^^ju^l 4_^uii 

La» i if <1911 ^L*il (3> (jt La^ j^Ialb ^L«ILaVI Lua (JL^dObVI 

(.7^ 3la»J( tJ K Mi f f^jrU JjL43lt (J^LL Ct^ 3a \1 .^.a ^ It^l 

.Lii^lj Jj;l>JI 5—waill 

J imM 4.^1 4^JA 3__uijL 3^a^JuJ Lub (JJjlII jiJj.3!iil (jiljjaj 

<T^J ' 3^lia Sj-Jai J>A^I jJ^ >iiJ9 ^ itIjiuJijLall (jrtJ J—^ 

4jlj-i^j (^.ui^jJt 4^Jja JUu l „a , j A Li <Laa^Jt JJU^I IjLA 

(Die Entstehung der kontinente und «cilla^lj oljUil SlAj J<ual» 

/*^1915 ^LfcJI jjLuall Ozeane) 


* * * 


j—jlmxa 3,aa:wU& <L... i aLi^I (i * 4 ^ 

' «» 

<4jL^yi <IliVL^ja 4JL^t (3:^^ 

(^Ln3l a^Jj J_daj ^J^£L. 1 j-a 

(caljLoJI 2u.>.j) 3j5LiJl 

Lr^i (3d>l* Cf—^ fjA ^1— U! JJa iLuj 

3jl 1&21I jjdL^I J_JtJ 4.1jij^ ililjLa]) (3^1jj 4_aLa^. < La 

•• *m 

,Atl ^.L<ai3^ La (3^J (a'U^ 1 ^ J t I*, Sal^ La I j] ^J .^^V( 

(Jlu-ojJI (3^1^ J—J Jaa^l J^Lojjl Ic. JLalaJ tJ— 

jLiwjj iOljLiO iUSai^t iiUJI <(Continental shelf) ^^jl—311 


^-ZujSjJI 4 i<ilj3_uij^ AjJj-rtl J_ij (4|i) 

jieui ^juljJt 5.j.ilrtlt 
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• ^ji^Jllt ^ \ ^ JL^JU^ LltiA^f 0^ 1-^ i ^uX 

•k 

CjlSl—jit O^ 6jM^ *J-^ J J ' ^ 

SJLIJU. ay. i A<-.... I Jiu ^ ^j3_il. 1912 (.Ull (>• ^lii ^>-it' 

^ * ** ' ^ 

(j—«J 1 (># ‘ 1913 ^LJl 141/1 j^*j aiMijjx. 

^ ^ * cili(^1 i fl^tf^ilri'^ 

■ .k*t l ^ ^** *^ CiU^kLuJI dfciCjCl^^c^t JiA^ 4^ljkJt 


JMi. ^Jt>" ^ U J - . 4 t it 

JLfljB t3XftLJ( 3 ^yLaj^ ^y^ \ {^Jl1c,j —iVl 

cJkjtj .4jLd^ JUu 4 jlaL^JI jLl^jVI 

^j) u-^i ^1 i 4jb^ ^jVi 5jij I.Jit ajkiijJi 3pi 

L«JLu ( 1915 aLaJI ^ (^J-II *r«c!ljli^j^lilj tlitjl 3tl SL_1^ fj^f» 

V 4jf 4J (j5iJ ( **< I . t lS^ 

^ jj*" A.l t ,4. 1*' .d<i /» 94 (j—* i—uil 

U^ ^ ^J^j) Cr^U^l (Jlj-fcJl Jja*ll *_jl—tuaJ 

.4!bJL»Jl — t at A 4jt>a Lw ^jJ jl-LajSfl ^ Ir J__4& 

UAjI (JjLdlj 4j! J ^ . Sji^aJl ^LlajVI tit>.L^ 3 j4 / ft A - <m 3 , J 

Qjt 3juJU^ CjIxjIo jJ —(j^ jl *> * y 


jjt45iiL^l^ il922j 1920 <jr^Ui J>U- (tfluliLu J^) 4jb^ 

(jLuj (j^Lill (^Tj (jl^ Ij! (jSll (A3 ^^.Jm Ijla 0^ A nj .ii W'v Ldld »l^i. t i /> Vl 
jjj ^Ltf: (j^ j“*4^ ui^ iCjljLoJI A>.j^j 

(jjjjI^^ ajljoLu aj^.^! jLt^jVt jLi/dul < j <n <4 1924 ^lAit 

(Jjt clJ(jTt-- iu<VL) ^ < t i 3*t ^LaJI (JN-^^ i j • t tn 4< 1 1 

iCjijLdJt (_yj| I jLzj—idut f_,jubm ^mi C 1 VL 3 . jj— i« i 3* ( i ^jLx.4 

(1922) AjJljJi 2*;Ult . 2 . C3jjl_/^ U^ 

jjijj^ U^ (j^ (1)^ K(4ljUaa>»Xtj CiijlSJl 3t—J jusU ^ 

t ^ *■ i-j (1^ ' ^ ^ 1 , 1'^ < 11 ^ I I 


Jrf^j <(1940-1846) jJ^I ^ —uj^l jLjuojVI ^tx. 3—ul —* (*) 

•>^ i3i‘^J 
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(iWt i|U iib^ 

jJI JLdiJI 4 ujI:^| a ',^,:>r.A 4juljJt Jl^I 4j! qa (j If- 

(jA ^lult jUlt jt.. (J>>« ill 

1930 ^LjJI (1929 ^1 til Sjj..ii^iill > > wt 

< JU^Lib^^ ^1 3JUJl v <LtdLu[Sux4il 

3 t.itt SJ^Vl '"■*** 49 ^J^l ^*it ill 

.ul'^tl AaA _ula ^uaJI Ci^'wIjj .CjtjLdJI (J^J^ 

«b 

(Ji jSl^uiJLA JuJI jtj_tl ^Jd:JL^ q£l i aj^Lb^ L9^-^ 

*• * * 

_IIIA 4^11 JL^ J^j) 1930 ^ IA (jjA JjVl ciiJjj t4 rtlrtiU 

(jdA (J:^j 4.iJt;.i.cfcj (J».L^I 4j iiijijJI SjlcL^I 4lj i ill juL * ^ JL^I 

^:U>II _)j!bhlt ^ j| • I^ a'ij ^ 4 i^ ilnuit tii^jVI aUj! 

^JU 0^ l3d>^^ CtI^ Jl^ 

(jVl Ciflrtia? I jSlibj . |jb! <aUj ,i t » 4Ju^j (4 IaLLa J_^U 

SjaI III a (jjj (jjA jl <i>^ (1)^ UJL* 4-^ jLSlf 

• IjJI 

%k 

(Pangea) 

^jA 4t Hit Ml ^jA LdJjj4 J -<ij4 - L^ 

oU_}Sj ^IjUJl iSbj ^cy Sj—^* j^\yn 

t^f oljLoJI jjlmaj^ I L lmLlm] SrthVa ClA Uj^ll 

— l^ji I it (jA J^i^tXI Si^ ^J\^ nt ^ i oIj j 4 3 ^Jli^ 

4.^jU 4Jli^ Cy^ ^u^jJ 4.4K iVn jj4jJf 

Ca»o yJUb^ t^^^iM*iir,La — — ii4j4.» t4N4.^tj^ 

^1 A ctaoyJLl jjji^ 4 JL 4 c» ^'Wgji^iii.i. ^^ 

JlIa L^ (JUjL^ I—^1 j L^Ll^ 1 4^-£jL3JI 

4 *itn ojI^ cy^^J i^P&ngea^ Lu^L 1^4< tt\j ^V) s^L3J1 
1 so jpSftJ JLu^ hmU 4 jS-k c^j^LU 4 fcii.iLjil ^ilrfc<ti ^ Cy^ 

<■ ^*4^ 1 J 1*^4 ^Jji4-I *T*J) Ui r,n'>^ 4,1,. I.II 

i Ui^Lj JL>P Ly^^ 4jjJ C> *tn1 44i j i4 AT ^ 

^ 1 * * 
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fiWtfejU 


(Jjj# ixIa-aliJl jl^Vl c>** * ' » 

i^LLqa^Jll jji^lj jJLl — TJ ** t3*^ ( 1iV_>> 

Lq^ Jlju! (^1 4jf JuJ .i-J)Ull is->>.>U ' jj OJ^ O—^ 

L5j^I JSi-) ^1>- 6^ 4^1 

oil:? LjT *40! dKiill 

3j a*! nt a JljjV l^jU 4 £jLsJ! (_yli 4*ilaJI <uU*Jl 

^L>. jSLi!uJ .S jlM a l (>* 

(J-Jl3j (jjj ojIj (J-bL-lkI Lt^il ««t 4ji 

U»t (>• 0^ cP^ iO cr'J^ 


5^ cjIjLSJI U^ ^ ^ 

(jljjtJuJl ti>L_iJI (># a^jUl Aijaxll 2j— 

.4iuJLduaJ ^-UduaJI ^ (j£.) frL*lc J^j 

JSU ^j-iSJl udl^l jIjOaI fj^ Jajj 4:^J 

(jrjjjUll ^ <3—^U_45»JI 

l^lijbl Jla. Cij—uiSIj CjIjLaII (jt 
.U...j ^ t bVU^I ‘Jjjj>Lui ;jt . UjM i t i 

m 

.CiljliJl ^jLuaj qmLji] ^jic, ‘Lh^LJl Ji^ 

^ iA <aj1 ti a—II J_^U3 JJJ 

^ ^J£. dUj t^jJl JJjJl t>ol^ • *"»} 42^^ 

^,3 i^JuLjJl JUj yT Ji 21 jjj-axll ^LL« 

(Uiixftj ^ SjuiLla J^' t?— 

(^L>. JSLfauJ Ij jt u jJL^ (J^>*II u^ t4 j iUrtU l^LUI SkAfaJJ 

^l—Jfi. l^ldl j^Vi*4_Jl^,^Ju'i? J-Jjiil4_JU£l 

ilxJiSj 4 £jLSJ 1 i>.Jj>.>II ol tfjLSic.1 (>» 

jlLa l^UjliiSi ujI (>£. cJU-aijI ul *1^ L*J>—“ 

«• 

11 Jjjuftj t 4Mii »nJM uiilf 100 1 50 


^ Ltt (3^^ 3 I nil (1>^ 1J-A iJ.4Xuii3 *4J_uJ1 

.- a 4.U5t i cJl^Uijj*1907 jf 1823 ^L^\ 
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jLa^^Lj mA 

^jLuJI ^jJljlA^juLut jJjUL4J a\< Jau^JLl (j1 cdJjb 

^^l_—UiXlj ^1,, iUfl-A ^.AjLLo (JjlixdJ |«J IjLib t LJLa 

i jilitL ^ajusj iU*:t( 

(J ;Aj— Lu fjji 4J 4^»a 1 (tiiQ fOJbt (j? JL^ 4d"i-'v 4Ji»-jJt 

*• ' ' ** ** ♦* 

■■■iiSul (^iIUI ^jSLoJI (J^Lojj 2^^£Ld j^j^ioj 

O^ LiLJjj (^5^1—uJI f_yj& Lji>jL (kVi 3 jU11 J-^-^ 

^jLd^l CjVL^ i^JJJ 


^jj 4 ^ >rt ^4 (jjL^ j| IaI^ IjiaLtJ JLofiij .BjuloLlII CjI _j|ja>Jlj 

jflj)^ ^ c4>»j 3oj 

\jujiA 0^ L^ksejpcj^ lJJJo] 4^j) jt^tl CiL^oKJI 

i\^ USJUji^ C>^ 

SjLc.| J - i£L ^aALlLa iLf^y^y) lAl^ ^ 

-uuo ^XC,^ (^J^l fO-ujL3iJt 3;JjLtl jJ^ I JLft^ . LlmIj ^\i\ SjL^I 

*4.aLqJkJ| c!llL jfy , i)Kj l 3^^!^ q\ 3^ 


6,^ 4^^ 4^aSj ^ jJLc: C^JJ L^ *J^V| ^Ijj 

<^Lu^ 4 jL^ ^4 4JiJJl^«j (j)ii<.M AjjLaJl Lj U.,9^^^ 

*(1965—1890) I jlaj (j^-Sil 

t ^ JiJ'^ C)iJ ' C>^ JL^jlII ^ ji<^f ^JL^t 

(jIojVl ^1 0j\jUL^ t^jicl t MfVI 

«* ^ 

f^\ Ai2j4->tt1 q\^ jLoij JoLfultt oLlLSj 1 i.1A 

j^j^lj *«^jVl (j^lS Jj^jJl)) >^l 

«k 

j|) |^ijl>ij| ^JfJ^ ^jJli4 .lA JLj^ imUJL^, Ajtxidl ^ILo 4 vj^? ^ 

^j^UI ^ jKlb (3^k!UI. ^jjyTta SjL^Luua <LLttLa 4 .a?j diljl jl->b 
4 j u iijjJI 4 .%Jl 1I oLjLxZLal (jl JUU (1907 «1t (jJuJ a.j t«tt 
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1,50) ULu ^ 

2Uj (jSj 11907 ^IjlII 4*nHt 4 (_yX^^ ljub (jISj ^ .I^jjjmIjJlJI 4 nut ! 
jJLj,^ 1^13^ O^ L?”^^ Lr^ (J— 

.2| MHt 4111 JL^.'V fjJLO^] 0^ 


(>^jVl >4^j^_^Lu!uVI Jol <*ii!i Lc^^jua^<oSjJI liX/b 

m ^ “ 

ljub (.lijL>'^ aAjjoJLaJI cj\ .itftSlH 5^1 J ni ii ot l 

oLj^ (1927—1870) djJ,»j — uil 

IjJauj .|»j^|jj^lj fj^\ ^1 tj—uij jj-a 4j^l»»j La j ‘!»- t ^ \ ^ 

(jIaj (j-Uil LSij f_yo\ — uDj 21^1 0^1 C^^-*—“V* J>btjVI j? (_yJj 

(j! (jSUj CjVjlaII dj—(jU t(13 J—LaA]l —ui L4^)3,^4ja 

4£,J[j-«!Lia Jju LajSj *j4>^ ^jLSfcj—w»lj .j^^juaJI j.aA LlJ (_d—ui^ 

vZjLl^ jj^ <4 jid'i)! ij.^\l\ f j I o ljjJI j»Uil 

tjl (j4i J^JJJ <>« 5i>>*Ul j — ^ ^ 

^jJi CjIj) n » ^ Mif. JiSL) ^ 4> , 4 ( A U (j_jjLA 370 i-A^ Afc 

^^j3Ij 'j^ 5*Ua j_4A ^Jjcj (jT (_y*jaL:v t^Uo ^1 trt* iitl u < ^* A. < 

(__)4*L4aJI cjjjLju j| i^__j4isjVl Midt l 0j ^i^ ajSI L^! (jrjj-* 
** ** 

.1«>Sa L^ji.^^ t*.5lt^l i)“'\ (jl ^ tij^ 4 j« <iAi« ^ l 4,t^A,aLAU 
4 j 1910 ^Ltll jJl^^ ^ Vi .i^jLjJl (j-a jLi^jV 4— 

L-A^jLuaja AJLaI^ a(-i£i 1 A C^S L>^ 4 j ^j^ 

jJiaA3^ ^1 4 ^^Lc 3^ljk_UiJ 4 jISJj *4— Ut \joll 

m 

,Jj^ J-A-iTfA il^lA ^ 0JX 1 

«* M a* 

JijjjiVl J>iil e>-a^ 4jjL-a| . Ljijlp —<^l 35 djjS 

5jLu» t_Jj (j^) ^Crl^ Cj—4j^j£. ot—^j! 

4^l*Jl <Jj->JI 42L»ItJl (jj^ L>^>1^ O^ t4^Lj 

(LjJLjJjJitud 897 4IlL > .j (j,A j^jj) 

6^ 4:ic.Uan_^l 

j! JUU (4^iSmt iJSLJl) JWjL> •• • ^ >*j) 
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‘ 1920 ^UJl tiJLi4(^ibj *(1910 ^UJI cJ^>J 

iiixii LajiJ er® ciUj JUu Ja£.J *1917 ^UJl #1jLp^jJI 

Ji—*W 1924 |»UJ) ^ l^lLu^ (_yl| jLc. ^ 

* 1943 ^LftJI 4Ajal^ liJ—Ij Jju (Jijjlj ^UuqLsi. d 

Ly^-^Sd 0^ ^tlai_u.l aS (jl^j *1956 aUJI jaLSjj 

• » 

U^ *j3it^l jl—4^.! ^U__.iyi l u^iW j_^(j ^ ^ 

*jaxofj / ^ 4J—U* OJ^ 100 - 4.500 4j( j (jiajVl j- 4£, jt ^| 

^jL^)) :4-J Lj—w*lja bb^ t^JUc ^ 3^, **n| ^ 

ijbUI *ia.ftLaj OuXj)^ 4jb oLt^ OjJUo ^ * 1944 |kUJ! 4J 

^ LT^l (>* ^JdS * ^Luu 4 Luaj C^yi dJLt j jiL* 


(Ai-*-^ Lajj 4—La LLA 3^‘jjj » L^ ^ ^ <i a lasfc^ 

^a K**U (j1 jiJI 3 ^ —<j*lj t 30 aj (ji*t bjj-ia U3^ (.y^» 4J 


<j? tdJ ^ S—jjai^yb 


— <jij 1920 ^L*]| jjj 4£^L2j| 4^jL>.jJb ^LoUftl (2)t ^ 

Sat^ OJ~^ Lr® ^^baj a—>■! 

4 -^ 3 ) 3-**:*^ ( 3 ^ 13 ? Qja (ji^j *4jaLj 2l^lXVl 

aiJlill a*^) Oja^j ^ <i>ib>byi 

(jl^ laA (jl jj —^ tbo 3 >j Cy* j 4 >^ **^ 3 —^ (J^ '*.jLiiS3l (j—a 
4Uil a-^lj 5 ^ ^L5t 5^^| 4jjJ| 3_dUJ| 

(1h® ct^3 *(*^j 3*^ 4_a(a5f cu ^u 

43bii^lj ^buiy I jLabSuU <u^ *t^La£::vi ^> ^i jLLai:^ la^ji 4:! 

\ i M ilmVl ^jLLI (jl ^ (OC-jJI tJit 4lV udJj iiL_j^ Laj 2 ^jlj j^I » j i^~ J u^r. ... I 
Li (3ij ol—uil^l 5ij (jUilil JLajXJ! L}».yjiS[iJI {jji 1910 ^*1*11 jLL» tiaiS’ 

0^1 oi—^ *L4 jIj djjLv ^ L*^J .SjjOia bj-Jac LbjajiaJ ^ 

.^•Wl (jJj ^U. (jt L« L7^ 

•<a*^ Cy* t^-LuiVI ( 4 ^*) 
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^ J—2j1jl>. j^jpi 4>_Ui>Ul 

u>^' Lwj iSj ^>>JI J^' L)^ 2;j^ C4ie-_u-^ jS ,451jI 

l^t 4 j_^LL« 3L»uji tdJij *5 jjU] 1 i>^j^jJlj JL^I Jl>4^ 

3 j« *^1 <>L^^ ^J—Jl wiL»j-JI (ijUaiJl 

^ t^ l .^.'i cjIaIs jij (!_).* ‘^^ Jl*J^ 1927 ^LaJI (ji ' (jr® 

^JI<1 <aJ^ .(LLaK ^m < ^J (jt I 4 *j 4L^ (_^i jj_JJjl^ 

C>.rn (^1 U^l ^ 

m ^ 

3s^s^ jj;Un cjIjLJJI i>» er-^ (^1 * 

t ^M*q t ^ <» 1 ^ ^ ■« ^ La jLd*. LlA^ (4_dLi^5.il.fl lB j) ^ 

j ««VI SjUI tfjiAo^ L«ul < l.4, j Jl jr^ 

cilL^j^ cijLilj «Jk^ l^jlSLa Cj£j^ Ujli <:?“^ 

^^^Jeuu tl*c.JLuajj (jiajVl (>la4 SjljjJ! <>A 

cLxuj (> Ocean ridge ^>>^' J^) o^La^' 

Cdu4jLuaJ 11^ C?^ CjIjL, 2ll 

M 

mIa tj-fi-U-iVi ^jjJI ^.Ijjj — wiIj (jja 

^ *• *■ ** 

(t^uJuuaJt» 3Jl(^l — (j-ajJI ^A jJ,^A (*11 

L^Jjja njrtjrtlj JJL4JJ ' 6 ^ Cy^J ‘cM—(1 h® C t . art'i ji 

jJl « <iil jJU jl) < rtM<t l j^ —uJI u^Ji 

«* •* *fc 

IJ^ L>^ *^Jl—ilaVt <J1— 

«» 

^^L2Jt Oj—^^ Jul t^iIxJI (J-*tj^ Cy^ 1J—>-lj (jf 

dsIjiftjVlj i(jl3j\/1 ^iD*^ Cy L>^ '— 

j^J-u-AfllJI ojiiiien j-lj-A 1930 ^L*J1 (j^J 0"b^ 

(jlsjVt Ji-t-i J-4^( cb" iacMoj^ t4—£jUJI 

^ Lj LM (^ jJb ‘(jt^-Li— ui'^\ J^LejVl J*flJ SjJjill Sjlj^l 4 

itn 4 *ijtj L3^i Cj^JUjI jj 11—i^L i*Vl SjLdJI j »1 1 ^" 

fOJ *(JLa <!lJI Li—u»ljt^j Sj^l <Ju^ ^V LJIjoj^) 

^j}\ jSLSuJ lAjt^f CjL>.j^jjj LaJbjj^ 

«• 

jj^bftja ^Iaj» Ijj—wiifl lii-A .(jiajVl ^la —tM cijj 
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(«AjLM^II CtL_4ul>> 

(Jjla4J (J1jIjL 2J1 ciJji^ cIjIjL^ (jti Juij tr>L..I| 

«-dl^ (JjUfcj» t JlAj t4,t ,1 ,tiJI Cll^ jL4,uJL_u< 5 

. SUdw C)J4^ 100 c^jLdJ 2 (^JLa 4jj^jVt dj-ui2J1 ^JjLd 
Cj^\£ ^^iJait 4.., 4,it.u^Jl (j—^ lj^ j— x^LLc. 


11930 ^LlII L^jlSLa J_ S 

^Jlj V Loj ^E^jj LojA tl944 ^LtJt (_y}a a^jL^ls 4jb^ (jja JosAtl 

^lia^Vl t^L«9t l-jL 4jf JLu .3j<rt<itl VLajq 


:^ 1*^4 4^JL^ (^Jltl 

^ M 

.pljVlj ^ uilud 

U^^■' (JL^^ tj * 4* irta 4■ ■ iLa ^^ 


^Lio ia^j (3^tj LkUj a\ j _ 

4^ui&l (jl IjlA .^jZajin .til JLaIII 4ftii^Lai jL-j| 

^j ^ i4..-jjLdji 
1 1 JUb »«Lalxi Sjlw 

jN /tj3 ^Ijl ^jri t*^.,.,,.4.ujl 4 .Lu^ f4JbVl 

Ijj La iSJLua}! Lul^Ij ^Ji>23 q] La jJ^ 

•• 

3^(>c V 3^Li)l 3^>jJI C*jl^ 

(jVI Lijl^ oI^iXuiaJI ^jj ^]ets*- 4d4J 

jJI ji^Vt IJuJL»«j ^ Le 33 j (j£, uAjJU (jt u H 

cr^l ^ 

‘^J ^1_(JLHJ 

:/^ La i-uSij (^jJLoJiij 3jt3|jJI 3a2]| ^jLIIaLj ;^j|>»J| 4jLaL<a 

*• «» 

3^bJI jl^_dVl (jL_J (4—Uii O? (_a^ u-^j 

. iM\ 1 ^ I'^L*^ 

it i iiiK t (j^ (^1 cIjIj (J3^ tljnt 1 oLoildlU 

• J^iILul^ O^ L<b33^ L4 jCJ 


171 






tJJut (j! (^1 lJb^>ju (Ja ; iilAJ 

(jLuJ (jUj^ jjjT L^julaj oLaI^ — ~ 

• J>" 'A 3j1jj c^Lj^i 

4* M « 

V ij *oLA^iAA 4jJ^ f0^ J ^ t lff!\ >> 4 j| 

iCiL^lollI < Mill ut ^il)^ 

«• «» 

oljjlr\i!1 ^^laL} L>^ c>^ 

fjja ^LyuaA hU Lukdlj JUJL^ JLAJ 

SjUJjw ^*i S<w ^1 4jf I JuJl>«j l£1J^4 i itj 1 1944 1930 

JUu» ^JLdJI c,ul>- —4 ijijLSJLl ciJL>. l U j * 1— 

iSjjjL^ ^C?—^ ^ *5 jjJ^t i 

\j^ 4 A IJUJ^ l_d4^ tjl i*j Cy^ La 

ni*H CiljnaijTj CiLJl^M^ iJJ^ * L alLa Jb^L^I 

ol J[>^ Vi * LaLfti la 4rt4 Sj ^rtt jJt J^jJI (j\^ 

jllal ciJUA JI33V <:! 42i,2bJI M • Ji'J^ j'i 

(j£l] t^jUj.xiJ1 I^Ia L* {jujLM (L^IaLkj ^4^1. < 4 

^ 4jUd (JuLuaj (_ 71 a — 4^ jt ~ <-ii^l£. i^ji^ 

jjbUoA oaii (j! (^1 i^LsJl i>.j^jJI ^ t3—Af 

^ilaatt jA>^ Jl^^l JLojJI (jT Jl>. j^aVl ^Jd^^Jj^) ^A^tltJlj f«£jJI 

M N ubSLlI »<i^j V? 4 j (^,^<^1 (j^ C)^ 0^"*^ 

^jusja ^ ^ ol *(Sjl M i t l 0jJt 

t-o ^(JajJiJ b)l^ L_:fcjjd»j (L»—w.lj ijLlal ^ ij— a^I Jjf 

'~*tj'j ...^-^ iJJJJ>> IjLa^ (IJUJL^ L—iLa^ ^J_4JU 

fjJb OjjiaJ (SjjJLjJl jJjuabOJ u i «t t rxj 

W M 

^fA^ 41 nijt c. ^jlII (JjI^II jLajjVI L^l j 

4j5iri (JIaa Jj! fijjdj i jufej .4 ^bJt (_dU—uU 

LaJLSj jju b-> 14 |«lftj| IJlA Lub^ 

jJSt\Ms3 1^ Lla (JaJUJ I^aaIja jljucf (J—juaaj < trtfl4 

m 

Ajum^ La i4juu2u iljL>-t (j| vZ*Lcj[^ 4* 1 4 jIaj| 
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iJ.3^ |j^ (iLilu^V oLo^jJLfcXl 

loA *4iSj2^| i-j^Jaii 4 £jUJ| 

U* (j£^ jjUs - s-^ ujj C>- - (> 

jiaj 

Ls-'-^J U^>J cy^l Jji-o>lll (jJc. LUii .)ir,l n« U^ i^liJt 

l>«a>.j iL-aJ) iS^j CjUjD-iiA (Jia (jj>-ijiJl Q>iJt 

0^ (U iWi o \^\^^\jf ol^1 

‘.'^^ O^J <*‘<')r jlt lju>> ^LIa 

fftkil (jrtJ SaMaII <bx>jT Iju Sj—uiUo 

.SJjO^I CjLuiUI pUjI *5jL3BlJt| oLjV^I 

Ijojtj «il^) 4^3^jJI (jSiAUj (blsu! #LijVl ^Jl* CjjJLusj 

^jUi\ Uibi jii2 ^ LjiJb. 341. >i^ jlk c^j .(3i_*i>jlu. jt 
(3ii>uj i ^ U'N) 3 ■» t . 'v Vl jioiij i ^4 s 

fjl\ l>j3fc^ loJ 3 —i lL ^ i aj^ (^jJl jujLjJI JJjlJI jLJLil JU> 

. AjL^I j^ljjlOJ I^. 1 wg . J t JL>. ^ trtllf 

3Lj mmUI <i^) ^LmI (-»3i24l 

* ** ♦ • 

(^1 — Cil£)^i>.Vl 3 j— ui^lHa 3—Liiljj JjJL^I JjJjJl jj 

J^LjJI t—ilij - Cj\ —o^tj jiu^t ilil—...^U i:i^ 

^^ , mU 1 ;; ., U JLUI tijfcJI <>_» J^Vl 4 jI j J^l \ \ A 
U>^< CjL^jI IJJJ JL^ J1J3V 43L_ii Cxil^ ^^jJ( 

‘-‘^^>45 ^(1991-1904)^ j<( ( l i rit jLib j^juj •(jjj.utjJi 
LJJjjt ^3L^I JLa. UUI ijijj^j l^Ut (tUUJI ^ 

^—LMj *3ii '»"U CjLVjJI (_yj| uflUaXI ^ cJllA 3JeiL-xuJl jJtLb 

^ —ii*Jl oLu^31j >>.Ij? JJ u(LiJ| 
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2^1 . Ujij^! VJ^' ^ >4^ 

^5jJl .(1980-1907) 

a^ ...jU[ii^ J>*i-« JllajL ii^U. cul^ J\m cU^ 

CiLu^jt (^J *4—wuldLtiJll ^LijVl (jja i ^ ’ij l » ■> • ^ —«Jt 

^ Ij^ JSa- .i^JUi* Ja-j 6^ *(ji>-^' U>^' 

jsi^ jijjG tr^j^' M . iU-. ai juat .>£5^®^* 

J*^1 oljL3 £ 5 j4") 4^5^ JSL-^1 (> di^3^ 

CjLjj—WLAi- ijA JjVi t-Auaill .(>4^01* (jljjJ^ij 

SiSULb c^44iJ» Ja*aU ^AiAij .0:i>-^t 

«* ^ 

Jjt ,1 u4IjlJI e^ApSJ?' oj_*-UJI (...i^l yri 2-^' 

*aJJb j^LIjJlII oLtl^^ 

O^ O^ .»jU11a 11 ol i n U^ r<<i t^ t *s 0j!^\ cJ^^J 

^JLa CIjIJ Cl 

Sl^l^Jbi (JL^ f , U ]i <tT i .4»uIdlXt c-cJl 100 J1 

«4 

iA^ '--K jJI ..ijUlitU JfiiAij <JJ^ 

«L:^jj t>^Lla£^l OC—6^J rojb llba (jLuJaAJ 4-i_^l 
^juJ oUaC c?^ Ijli-jcjl ^i^lA 5ja * < ^ luL-Ia^ 4-u9Li.) (_>a1—^ 


ai.HjUUai ^L>ol O' ',H^' 

M 

Ijuj .(j-AijJi i.ijUimi jL*-ii (jA^ rt\*v aoj^<jT6 ^^si 

oLlJo jl Jaj 4aaaj L4^ (^1 jS jj_ifci^l jl JM' 6t^ 

« ♦ 4 * 

->1 ....':^ l^il jjL^ L» ijrt.^iu^l ^1 ajlji:^p^l 0^ ‘(j^j^l 


OjA 


JjUil UriS JUaIJ ol^ cr^LXI 


. UgjtS jA (^1^ 


4 MI oi^a.11 4 ^ j-A i—i 


JjurjJl jbl i^jj' ^ I .i jU llUi (JjJ-lll '-^ (jl SjLiVlj 

0>aJi oLlu1-_a 41 ^ t* t>4^j (jj^j *4^^' ^>0^1 (jl—*4 

jA Si^i-UI j^ieAflJL] SLu-njUUm «::jLaL»oV 1 o^saJI 
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iitaiuiid (ili* 


((JiALlail ola^ i<^ .a» J uj^ (jr^UI 2LUj| 

» *• *ir ^ 

toljlill 3 j<j j[j)10jtc| 1 

4 jJa^ Otjf^^jL^ {Jjt-4J 

^ J^^laj t!u <tuiij J)jJUI J 

juai Ij»^ J^j ,^jSU ..tl Sj^^l Jla3 ^1 

•• *• 

^ * y ULc.j tj^ ^ ^1 LuxqIc ^yjVt 2L_^ljtll vjjjJl 

t r>t^M , oLusl^l jJai. 4^1^ J^ uiLSu^l SLkUJI <jSj < JUu 
tCjLI rtj'^'U ^i«a— uu C.t»o iJUi,lflp*ft 4-aj^LJI Lp-^jjS^Illl .J 

j? 3 jG^>XI cj I i tv jJL) (Jjiidoj 4 —<jijL^^Lj ^ 1 <■ 5 

! >'>*< i < f V j^L»JI jLj _uiX) 

JUU - 3^UJI (jl^ Jj ,5>iL^ oLdl^l 2^1^ ^ I ■ 

Jjj^xaU t4^lj (Lc,L^j tiJJjj (i>L^I ^LSJ SLUjLi. jjt - lj 

JjO^uJ ((Jjj-aaJI CjLLuLjJI ^UIaI ‘(yi>*XI 

^c:iifaj(^l L^jJjX:ill^^jukj.*:iiLu3|^| L^ ^^1 ^1^1 

Jl^ 4 i < 1.1. n ju; ajjU 4^^kla 4 jvjj OjLflfj iOLUpJLIj 

(Jj f^^ dl JoVl lia^t^J,! (Jij-B? ^^l 4U> tl 4> <Ud^ jCUj V i ^irf^uJua 

to 

■ A t t A i£j‘ A rtJ I J^jpAJkJI Au„uiJ La t j * ^ jjSLfduIuj 

JjA Aa jJe :i_^l ^ >t5U L aJLLJ) c->>>JI 

(jl£. SjjLJI —Uij tJUc-Vl ^ 1 jufc 

ciL-sl^il) cotjo^f jJ ‘tiLH ^ Jij^l ^ JLl ijjfi _ uijt 

^3^ Ly^aj^ lW" Cr^ .^JLwuJI CjU^iLa ^1 

jVj^ <-iJf 100 4j^lj^ cJiL 3j—scit( CjLV^I fj3 oUflLpJLl 

•to 

*3juJLbtf ijliuLA^ *26 4^ (^/iIaIjlII JJLC ^LX^ i 1941 ^LjlII 

Cr^i l^U^LaJI ^Uo jIj^ ^Lj.5aLa MlUjIj^cJtL 1948 a 1—jfcJI ^ 

ojjb (j! LfcfljXo ^j5[j ^—I ^ II I ^jhi 4^^1lLa| ^ t250 

•Le Grand ^ (*) 
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1^3 oLujajj! j! «-ij>*X( 

1^UJI 2L>.^jJl jLuait oi Ji ‘tjisjVi ^jSt Jlw tfLiil 

^1^1 o^ (jt t:T^l 'j^i 

«• 

(j^a cJStS (_5^l ^jOjJlSlII <“ii n» jjJI CjL;-*^ 3lla i a (_p-A 

1 ^ ^Lxti 3 jJL5bj9^^i^ 4 5 lU ^-wulJI 

. ..j ^1 c^ Igjlj4^jVl 5>.5*aJlo4 *s^ 5tiJtH 

U(X>.il<J (j^J.CjIjLaJI 3j-«lS J!L# tCiljILaji^t oIj-i5i£. 1 ^ » m 

CiLIa^. Juuj itla,pJl1 (jA Cjic. Jaj jl^—fl^l OA J^ 

^ .. it^ j i*it 1 j (1)^ 4 jSjiAJ Ajr\p ‘ '■ 1 lr*^rt4 JL iv ^^ jj t*—>' I'^J'^ all ^ * aXt 

JjAJ (^liJI ((.^.pJLl <-a!^i>J SjjLfcA I I'v l (jlj 

jjjjLkt jLuiA jjlsbj JUa! JoLlill tlup* iloAj cjUau^ 

L ^^ l£JUa jj)^ i^II (jia —ju (jl JL5 j la^j tA^jVl Sj__j1SJ1 

jAj iC^JLuajj CUJLArw j! JLAJ tijJL3. (jt SjjJ^ 

oLUc. .2L^ljJl Magma - (UiUI) SjU^I <>» Ujj:^ 

^ 7j 5 La (_yJ| Jaaj Sj-<5iA iIIajji <j^ JjX)^ 

^ t->. ..j .'La JjAj jJI Ciljl^t 3^ Ml4 *iia—<-uJ SjjLdA t JLA KJljl tr>j'>tt l 

90j 80 ^ ^jLAi aj-^ <^ L a.t . ii M) ^ cAi 

3jiaLj. *(1969-1906) i^jLb ^Uaj—u*! 

ajjdua Ll) L^lSLa 3 *ln3U jj—*i<aJI ‘(JlA— 

ijulajl JJLoj)) ^ uit ^!lj.aiil tJtA * 1960 ^UJI dUjj *4 < i-v .^ila 
^:^lj CjUa-pJLt J1 1-^ J— ut)Lui (jtj 1JA ( j ^«jl— 

^■ujt.il l a 1 j^ifcx^ ijj» AaiIo) (jIojVI tnat ajlXI (JlitjL^ 

Ci:>ij jAtjJI JajJl (>a ^^1 j-ilftJ (3j (U ia ^LLuaJI aj m i SI I ilM 

^Lia (jl a tjy> ^^jJl ^ al^tl ... c< i*ut a^Llt JAj uJt 

.^1961 ^UJI Jjji VjT jj^s g^lU i n a (*) 
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J4alj Lg l* . -^ ; (^1 ^jaJb l^iSU uSJjL^m oUa^l 

JoLAUI JO*^ <Lu^ * J^l 

«» 

sjUI <u>u. *cjiixpai ji_^ j_^>u ^ 5j>u 

i»4b tJL^t "kLAjLu ^ Jajjtc. jjL^lij .^la^l ^1 1^2£>1» 

. 14^ ^ \^ i^l ^ ^1 ^1 

j^itioJI Uiu JL^I JiJi^ JUa;Ii ItitjL3.Vl 

‘ 5a4»j qUiuJI Oru^ C)l^ jul^i jLia 

^L>. 4^ CaajioIj .2JjJ^l 2 JL 4 U VLaua ^.tuirJ dJllA ^1 t^>a > iJj^ ‘*'' 1*^ 
oi tOl lnjTr UJ aj. <1 i rt! | UlSLa CjIjUJI J ^ 

Jfta.^1 .tiUi a^Jj JJj 1 ^ cJiASi ^ oUa^pJLI Sjxisjl ^sma CjLU^ 
2^jj ij£^ Jaw ^J>UJ( oLli ^^\ SjbjL^I cjIL^I ^jT 5 
^j-uJI < rtirtt bj^ 2 JjJiAJ ^ ...lUVt 

‘U-^ J^>A jl^Ul JLusT Umj JLabj . JX>A UdJ JU 

CiU lhi^U jUoj tbaiwj JJL^ (jl ^ jLftjj ^A-u-UJI JjUJl 

Lww I jjfc *frlj>aiU ^LuV) c>ul>dJ1 tJfi. t . . J "> 4 jIjJ| 
awLwKlI 4 jUa£. ja*j a} *^1^1 U tj^L^ 

Ji£tj .oUaastAU 4 a^jV) Sj-^ CjUa^. ^ Sjul^ Ulljl 
cij^ >A La SjOi (-A^ tiUij t4jw jjA^ oUaosJll ^!jlv ^| 

JJ—u-1 (_vi* 4 A ClljL^j c-jLu j <„ 1 JUU (^SUj . I 4 SJ I 4 L 1 
CiUapai (Xm b»n^ ! U>^> oLuj" J^ 

4J^a^ L^ oIjUji .4j,Laji aa.>.jji j*iji 

t< (j bj4 Aj-imaj qjuaa lIsI mij ** j" * JLaaj^U 

(jlajVl <jf er^? ^ (j^ gJjuuVI 1a>>T (^A-JllaVl (i|j 

J^ti. (_p__uJioVl Dj^ —Mi-dll iLsj^t 2 Lj__4aJJL JJL 4 III jSJ\ 

«* 

(^J <>» ^Ul 5 Ljpj JjUj La j! t3JL_4^ tP^bi 

. . .... __ «* 

>j—u. <jf ‘o^jVi i^Lit a^LJi 0 I 4 i«rt.ti iji^ (jVi t-2jaj 

^LjT tj:ojVl o«>J L*^a^ ijj^l JjUaU jj J>Li. <>. o^W 

JaaoLj (>*>a!S:JI Jix UJia .l^iiSLi JL^ V uUi J^Us (jli ta«,SLI ^ .SjjLJ! v>»Jt 
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3jt£.LLO CjIjLu .CjL^UaJt ajjb Vgj 

^ ^ .(JLP-t (J^ut 1 giltj to^UVl (jiMJ 

m 

(jAaj 4jt (_^ ^tj j—^J- 4IJ ^ cp— 

*• ^ 

I j ...a f~,l^ 1 A 2L^L>> jt jCLot 4-i-dL>.J ^1—»jt 

(^1 *ISU-Ui 4^1^ I_al^ ei>o Sj—oiS 

*mantle 5j—.. u i S lI oyi ^ jjj U 

*^aujl cdu JaaJI SjijjL_i 4,iW>» jjjU.? 

cdliAj L^ L^^-^^J^i Jj'^3 J-^ 

JaLSilil JjLOJ CJ>4la 1^1} ^Uj# 44*23^1 

2jxdjVl Sj-wiiJI 4^ 3jjjt3 (j£, ^^LJI / iS^ 

^...lU Vl Ja^pJLl ij! j^jJ4(>* 

«• 

O>4J_^t t jIj ^ oi-T Jaa^m Ulu *g^L-uijVl J—a-T 

U^ oU3-:it2jj tjLajU.n-nii ^\jS\ 1%^! 6^ tfOA 

2 LAj.>J 1 /i^ . i. j A... I j>3fciJl (JjftjSij (^LuVl 3 J>a (jj^ .SiJjJ. rv L«! 5jlS 

3>A2J1 ^Ju^ <^i i^^jj JsLJlU Jy^ U^>/» 6i^ 

2y^l 5>i>^l 44<i <j£. IJLUU LSjj^! cr^l 

J.i m.3"i Uai! (jl^y' 

^Luijl (^j! tloa. ij^Lj^! (jL«( Jlft 

c^\£ ^\j .UaL^ JS! JJlx3 41L1» VJ—(> 

ij^ ^j! jrtiulJt (ju^ ‘t^'—‘s^ 

^LlIj (JjuLjjJlj! (jL<-u (3^ 4 I ni 1 (^aJI (J'IjVJ JflaaJil 

L> j3ti *5 juJl>JI jl^Vl L 
2u*:»j^l 5j__<i2jl (j^ tiJJjtij ^\ji\ ^JLA M .cdJi jjjjn3 

Lr^J jilcjJI ol^pAjli —iM 4j— uuJ i j SjijL»2A 

m * 

ijc, > 1 <^4 *43^12]! SLvj^wjJi ij£. JyJi^i ji j .i ^’i lJ 4jsjMJI U-i-M A , t cjLc,j-uJ 1 
djj-t-3 iju! c*^ ^ (j^ '-^J:} 6 !a>^ 1—4^! 

•k ' 

. fUj ijiju i^l JujU^I a-JSJI (>» 5j>i.u * I^Uj UaLij: (Tectonic) i^jp^ (♦) 
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La ^LUI JO—tM *Lj— ifiu jLstjil ^LuJbjt JJL4J jU 

lIjW 3^ j^lo «.f j , ,,.il qI , CjLoJU* ^ 

^ La^ 4,^^ jg s4i^' U^J 


jjiajj 4Lal^ t\3~-^ L)^—^ (^J^lJl 4^1^ ^b3>;tB al—^alc. 

liA^lj «?t, HiiH ^IjU jJLa (jlojVl j^^lajj i ^ X 

Cr^ iJjlSLa (j| j j—* J-4£. (3i>^ —wu <jt 6^^ <>* (j 

(jl^j^Vt 6^ ^**^t^J4j^La j, Ctij j *^Jui^j.aJ^ ia^Lj. ^ t(1942 ^1_*J1 

^ ''"^J * 1962 ^LftJI (><I-|A L_ALiJ| 2julaiseja 4_jljlJ 

4Jl^ C*^T Sj^UJLl ob ‘ LJLU Jlj^V ^j^La ol^ 

aa 

jjjJo ^ 4jSr.ll oM5L_iUt j <^"t ( 

«a 

t(jLul f«4La j.L u^ a CulSj Sj-usLsJLl ^4^L»!ubl OjLJlt 

i( 1988-1937) Llxlt cjLw*IjjJI (^lU L»ajl>.I 

<(1931 ^LaJI ^jdU^^La Jb j^ajjj a*^tl . ..j ^ Ir* 

cjLMijI (JjJ*^!! Jaj^ jjjtfl J-aci jL^y (_yJLlJI aUJI 

•a ' aa 

.^LdJI jljtJI 4jxi»j! jJLaj jr jj-aJu 4,ui9jVl 4jja»jiLliiil 

tliLa^l*!) 4—j^Lu ((j£;—Uixll (jj-aJI oLljj ui jilxa (Jj_JbtJj 

tliliAj (CjIjL^I ^jjB Si^ a **!I II t l (jit S^IjItXI 

^li !:»■ ( ((d^ ^L%jt t rt 1 <^ . rt (^yB 4j Knlnl/atl ^ -<■ ^ 

JjfCilojj ‘ o . » *0d |jLA(^(jjl>ilJ| 

«* 

<1L^ t lnj'H . l l ijijJjj (JLaii fjji 4jL(rtS'i ^tx<t>a aLjLafi, 

CjLjLa£> i * 61 , 1 *^ . (Jt ^ 1 < 1)1 III ^aiiiL 4_phjJ^^^ 4 lito * a 

j*V( ciljlii! ^L_i^l ijiUl cjI^ oL JJjJ( L (») 

Sjl^l i2^ alo (a» U-J^l 0^ *M iS^Sl\ (JJjJI iiajJL^I 

6U4^aa(^JJaJ(c*^j_Jjpa.bSlJ.J><:ailJ jj,] Ijiaj j*Vl 

.aijUJI iv>.jU jilaJI er^>JI J^iUJI .^iuu Vj L. 4l<i 

.j»1967 (IrhJi)* t* ^jbfca (»«) 
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fiMtfcjU 


CjIjL-la JaliM 

jl Jo_^laiJl 03.! <> - JU_A U 4^jOJ CitjL^t 4^J 

u uiij^i tj^_-aLuai jua» (3^^ <> 

jLlfi Jo^^j .iLUlt h ^ hj^ <r^ 

j^-«Vb cUU^Vt JL3.! JiilaS t- 1>^ U^.^J 

^ Uj[^l iUkU) ^bJi 54^ JaaI!! u^ 

^ — ■“** Cm. l»UiVl ^O-A u^ Cr^l Uti^ t>^ 

* *• 

JLp. 31 .J... ^ JisjGj 3j_iu^i U^ Wbi 

.I^JJL^a. , .ibLUb. UU 4 1 U.>i:i-*-3i 
j^jSU ^ -^t'l-.;t l JLsJLl L-ti^ oljUll <>» Xw—ull JJoJl 

oU 6iii a- JS J-^ '^b cy‘ LT-^ 

.L.^^t l ^ ....UliiJLl oljL_uJLl Ja^ uT i‘Od>^^ cri" 

a^jVl 4j M.jWbai ^U3I cjb^tiil Ja^jj 4lajj 
J.U 4 L 44 I-J^ U:iWll aa:^l>i^Lu-u.LJ>JJU>AJ.3£,UJ^ 

U^J : Uli • ub 

JL^ cri^^ jluiADj^ SjjlAJt JOaJ (ji 

JLj>JI (^U aa.!O^ tfjubLiu t^oJI n i jU l ^iU Ja^i uji *Jaj>J.I 

^ I^UJI ^ tfJLALiu lijjl 2jy^ j! 3T^ U> *^J 

ob 4 J kAjli tjL*^ O^ a ^ lib • J4^* 

,^J^\ J^ 

(>B 3 jLi JL^ 

* 1963 ^UJI (> ia.tai 3 jjjl^i ou>ai fjoi* (> 4ii jjiii 0-^ 

■"• '“^b ^l*:?i C>“>hI^J tl>:J^ ^ 'j-'sJl C*jl^ 

, 4i)UJl 2 Lk>0JIj j U*^I ^j! -sa^ (>=■ L^Ia 

3jjfcUi 6^ gjli ill tjl Zjfcl o^ Sloa liLa 0^' Jfl^L j-^ (*) 

,5Lb ^ ^ J.L^ ^aJt <^3iJ J51—Ji 

Tjlu *>IjU 4 LJftL ^Lbj W ul t>*«aj| tjl>^' -t^Uil oUJVi (> JjiLi 

^!j gj^l \ 4 J^ ^{Magnetic reversals) oL^Uii cy^ jsu* Jm: 

. vi^aut 4^j 4^ lu-11 (JS ii ju».s ijs^ a:.^3 uUsi^i 
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oU^liiljoJlAH^l^f I^A^j lj^5j£ij| |jj4io *(1993-1908) 

jj! tj^ i U" , < j«ij i^ jM i jin ii m (>& 5Ui.tm sjujljJi 

(3^^l (ji>^£9 (^1 4 j M i n jJi oLaL^_u»Vl (Ijru ^ 

^ ^M i lU Vl 3al«XI tillj Jla JL^ jjuj 0^ t>* 

C>^ UJ—^ (j^ U^J * b . 4 « iaA^ U3^ ^ 

«» 

^ ■»,,_uu LX Ld^j) 1 ^ < >i<> t jjA Ijuju L^U>> Cidfe^T Sjjjbba cilcL^js 


Jj < (jCl fj * (Transform faults J^ssUI 

LujJjUJ IjJJ *4*^ C3^1 4^ ^>9ltXJ iJSU (>a SL..<... 

*aJJt SjLiJuJI 4jujt^L 3Sl«~t \ ^ jlXiVl /jja s-L^ • I < ■' -• 
|aL „j .ttflVl i-i^f (Plate) «(3->jid.i^»* ^ij_ ^J, jJI jaj 


tJLAl^T» ^ 

Sj,iiij() ij Xi . < «t i l^>>. 2 ^ _tttili ^pJt 

iiiisjl aXalj ;Jj& JjtdJ (iJ>3fcli (btd j! *S__j)LdJl j| 

.lijjLdJt jUtJ( 

^L*JI ^ ajLcj jr jj-aJJ ^IjJt ^Ldlt JjJjJI 

Orul^l 4 Jja —tM ^pLA i±4saj C?J^ <al..Jjj * 1965 


«nl I <1 —tMA ^ I ftjlf^t.iuLd J-—4-^ oLUa tiiMi (Eltanin) 

O^ Jt-wiXI clilaidA C iAiSi^j Ja^piJLl (Ju^ jJj (_djy«j 

(Jj 4 j i <Mta LLm oljLcuXI Jaj^Sbid 4-»L_-wu 

r .4, d4M< (J-^ J4^ ^i«nttr. ^ ii^i^LiX) iijljLuiX(j 

aa^l C7-^ tXxAiJI (jr)—J (JjLaj 1—UXil 

L« li| *(J—J| (j-« j^Vl «^L^I 4 _yic Ja—alit *J !iJ| 

kXa^ tnlt ii J^l Jaa«ll j| jQdl 1 

(>* ^lliJI CUIIaIj U^ J^ (JrUlaaiJI 

aidlXI jL>uVI ^l—4l>.l ^Lfif 1966 ^UJl 

(Science) «^adJI» aI:^ Ujj —^ *WsUJt U: .M j 

tllJLas^ t- iT fcJ 


. W. C. Pitman and J. P. Heiitzler, Science, Vol. 154. pp. 1164 -71,1966 jJall (#) 






JJ jJI JJUdUC- ^ j it i if UjVI jy* (^—3 

jjVjj J^U *:)j>A*JI a^\ oUiL-x- ^ .:b)UJi ^>-iii 
a^s^.U-n asyLJll jt)Geodeasy joyuiSt>-j5j j^l li^l) 

^\j1\ JJjJI u! V^j^' 

oLuU^-Afi. l^^Lud ^>0^' 

L 4 J Sjbjit O^J^3 ‘OdLH^' U>^* 

^UJI * 1963 j*UJi (> 0^ 

*4jSJLi1 :L>yjj>.jJl (jialD oyi^ SyU Sj^ 

ois ^1 ^tiJi ot 2 ^jLai oS:j .I^t jLulS/i ^ c^j: ^ 
J^l 4 ^ ^l>:^^ ^Lj S^L^l 5j^ 3jja^ ^L«J 

4 j 4 jJL<u j > ^ U ?LiJI SiU-i 3LU f . Oj#JI»j— u/lj . f3 jLaU 4.*laiX) 
^LutiwVl «iJj>5eiJ 4ili9l£} 5JLC.IS 
Jaj *«iijUa^ pUJt SjL_c 1 4jW. JUjj ‘(j43^ 

aiiUflww ljjj|}j tyjLH^l Uj ^-iJL; (^b J-jyL^uJl 

j-.i/a aSiiU^ ^IjUj <J:m>- i># '^‘^i -SjLstU 

^UJl (jS3 yj j > m J\ ji)jJl ^ I ^ *ci1jUil (> 

jA La J*]j *2L_^j[^I!Sjyi Lj—(jrJjAlU l^jV —xJl * 1964 

ILtaAb Cy^^ Ij—jl^ tLaL: L^;yu;t JLjJI Cr-^ ^ 

Lt3 < bL> I jLi-La cbLi 

Ojl J3^*b965 ^UJI 3 jL5^i JjVj. 3LiLU ui^ vb— 

.4^L^t Sj^Jaj jfj|VaJ ^ <^4 4.«i 1 «l 

a^jV(^lW(U>IS 2 

jjuaUj a^jUJi aj^>r>i3 ^ 

^ aJj^[j£, J> * j (jIj ‘ L*ii>a jL_5fcJt 4_UyOj! 

(^fLbyLJI (-jL UI fltnatt 4 —Cj J-*-aJJ ♦ 4, „ ..Lol^ 4— ajj>. 

. A Symposium on Continental Drift i«t5jL5JI '-s>>J' J^ ^Uj» ‘ (♦) 

. 1280-1276 o-> ‘216 jd« (*) 
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tj-Sjl I ( I I ^ K <» < i . U (jijVl ^tj).j^ (j>J - -t^U 

^Ijjli^aJI A^jaj ^1 tluoiw) ut-i 3^^ -(^b' 

li*u (1966 ^LUI ^ ^1 

4^ S*h967 |»UJ) (Nature) «>—.Su^)) 

^ aJVjJJ (Plate TectonicjVl ^UuaJl ^ 

JaLliJI Mjxsaij C dtnjt <UjLsCJ ulj 2Uj^ 

(jVl U^^la^l 2 :;U:t 

Sj-JJ jJj^f 2^j^) 5j^ 4j fcd.^ ^-5U>^t t£j^ 2LS^ ^ 

«* 

2LL4^ <(jjILoujj 4AjaL^ jj-* tolx.jj-4 (JjjjjLk (_1(ojjj .(2l^l!iJI 

^Jr!^ CjM—L^ j (JljjV CajI^^ —(if 5 * 4>> > JUu 

Ul^f4Jl jL^ Ijjfcj‘(u^t JijjVj) UjLip_AAl 

ajl^ cJ^I S**\^j:^jhi\ (> SjjUl)) 4_lf ^ 

(3ldLlii (jf jA AjjIajVl (<4jj^) 4 ^jjS!j 

C-—Lii) AAi^ ^Ui-d ^ L^V ^jU Uj} SuiisjVl 3^1 ,^5^ 

** M 

1U^ 5—jseoAjLd 3j—ic. Imil (^l^j 

JoLAUI 4 j i if f i U ^ jK 5 j\3 ^jjiajf Sj-(iS jf ^ 5 

Jic tljOJcj Uj) A^jVI S^^I jtlaAA Cr^^brJ^^ 

li^LlJI «-al^:>J|j '^La-uaJI <_al^;:k. - ^Laj^tl 2^^)^1 JJJL_>JI 

J*«iLu- 3Jj^ ^ ^ i Lufj (jiallXI 

m 

^1^1 Uf .Ort—<>a t^f jOil JJL^ujj iliL^jji 

Im4a^\ J3_^f j^jlg ^ aj^joJi jf 

U^j^4 ^r J (I—aj^ 45 a^ljj (_>o3iU 

j],UL[XU^ 

* w 

(3j^jl« Vj 2jjl Au_wl^ Sj—(iiJI (jjSa V 

_________ ** 

\ . 1280-1276 ^*216 aL^I(*) 

e g) .jKiVt jjiaj ^J/Io LlflBj^aj t^atjj .Sjj^j ^ jJ (««) 

ii U jIIaXI (jjij s.l j y lr^ jlS_^f t mj Inlj <_jtjJ Jjjtrt 1^ 2j_»JL^I 

•jy^ H ^Uki. Sj^lxuiT lAjjk^ ijji i±Al*JI oljjiJI 






Lajl^? (j ^ * -*j 

(ji j^jJL .(_^l^ju! (jLdU ^3^ j(iXL4l (_yi£, *^J-^ La 

^Ldjl—ut jbtJ (jbuSj 4 j«jjS JLi^ J— tM^Lut J»^J (,yic. J—^ 

«* 

lLsLSoJI) do \—uuJI ljub J^(jt Uj) oljUJI da — u»j 

<*<" A* Lh“j Lajlj (JId J-i^di 

2Laj jlSJI (JlitjLoJi (jf dl ,, 3jl—2il 

‘ U 1 ft l ZLdJiiseja c^Lxjf I ^ j 1 

. JL>. fjlc. j-2i*Jll j^ LajJ 



<**/i lC 1969 ^l—I lII 1 j'ti Ltjj \ A^jIL^I ^ *al-^tl <") mi Hit L a J 

JLd i2Lu^jVl ^LfljuAll IjLa cJlJjj (_^1 4-aJ^^l 3 j fl>j <jl^Vl oJ^ 

4ajju5Jl cistj-aJt tldaliil ijtS t^Li^l LjLaji^f ^jJLa ^ t j lu* C<>n - ^ t 
^ ,i i^ La ^fltj (^yl^ j—£)L5 j 3 jy^ ^ Cr—^ 

a* •• •* 

New j— j3j Scientific American jlSL.^! (. fl^rtun i . » 



.ij—tjiljjJI oaj Hj-j—« i ^ L^t JaiN-^UI (jSJ iScientist 

IjjiLi )i| 4 ju»UJ 1 4liA UljJ JJjustj 

<jp. ^JJJLO ^_yl£, t^LosJlj oLo^Ltil 
L>^ ^LiJI 4j;JaiJ| — ijj djL^j ^ U Jjt 4^ 

i-* LLai. ^ It ^ Lil I .44 jIdjV| j^Lii^l 

(Understanding «^jVl Jiii*: Lil^ 

jJI .liJI 3 jL^ ^ i 1970 |aljJ) j^l_uai) the Earth) 

(>o jJS ^) «SjjuJ)» _ _ U tj A 

* ^ •* 

^LiJI C .4 » .Luaf (^1 ilaJtUI 0jIu£l\ (Liu^l 

^citU j^Vt |»alajiJ| jLuajjVlj tdJbjL^I Ait^ljJI 5jui*J| 

3j;iaJI CjO ^:!—ui ^^I>. (CiljLiJI ^LajC,! ^*j j? J>afc4Jj 

^U. oU^ JjJL^ OuLu<l 

2l^i ciLulSJI (jju a_a>ljdl 

ol . Jbx iSaaliJi dJUb Uj 431^ Ua 

Jo^ JJ>U) ^ ^ 5^ La3Sj 


m) */ M Jilt I f tl A i^itl cl Ajt A , t 1.^1 . tl A £rl ^ 1 ^ . aSJ** * 1 


Jii^^ u^lj Ldl>i-b 

^Lxj-tl JJ —^1 liu^j^j L_Aj^f 

UjjL^ V ^ju: <:>£. ^jVl 5<_k_^j 

^j-ll ^ (j^ ‘-*>—*^1 C>“^b ^ .t^LsoVI (j^ 4^(jjj 

*((^Vlj JfXX ^0 —^Lj (jVl (-fljjj) ^jUJI ^Ji£L 1 ■*■ X . t 

J:H:U>> (jrtJ Lm 5 JUbJI ^Jl ^jl^\ ^ u jSL-4. jCUj 

dOA JU—i 4 j^j_^T pL^f JL^ *±*^ tl 

4Jl^p_4^f ^l^Ij asU:t t 


l^j I.A-_A l^j oy-J 4 j tl i« >xH jT —^1 ^ 2—-O 

tJLb^ jj 31 ^ 

aiVbljoiji 4^y^| ^^1 s^UJI 0333 ^L5f 43? SbjjL^I oUljjJI 

^ tdjLi (*) 
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(J1 0 Mt!l Vjl Cj.4-<.a^l 

^~t1 4£jj^i!| cL'^JLuaJI 4 d.\"-^.a 4 j;[3Joj Uo^Xii) l Ul i —stjjVI 

m 

4jf . Wljij (_Ja2H - tibjjt 

^ \ujlL^ - Jol—uilJi ^ Jlj J^ 

\J^ (4^UJ1 j^U U^j) 'ifU-ui 

1 ji^ I(jLJijUJI Ijljv jL^c. j—. Li_l-L a*j 

(:j^UJI cy^is’^Cy^ ^ (^-5 *cO^^W 

ffjjt j_yLL 4jainj j- It/a (3lfi- J^J 

juu * 1924 ^ 6-“ M) 

^ J aUj (> 2L^ Sj-^ ^j 

,S)SLiJI Jju^ c^l tyk a^jVl 

aJLloJI 4i^J 4__^L5J1 <i>.jj>.jJl 4j!^IxiLj J— 
lJi^ Li£jjy3j-4J (JS-uU aIl^I 4.a^JJ SLpJl 

LtLxIjI 1 jSj tS-^Lu j— lj:H J— 

(_3jjij^ ^SjjJL^l oLflLiu^l Jjuaij J^jll (>a j-4lu*-a J^jSuj-iSfcJI 

(jl 4 .jjjU"tl ijJLaeJ <-iiJi^ LJ j-wiS t(^V1j(Jija ‘OdjLJ^-^ ^ 0^ 

(^jjui jji—<5ijj-u c)^ LL^ * Lt^L liJ—li 

m 

(^^JL»> 4.aj^Jo ^ l*Jt Lil a f4—^ ^ 5jl ♦ , ,Lu^ 

^juk f JLUJ, Ui:.j^ (> L*la C}^')i\ ^! (JuSj *^Ullj ^>^>1' 

.ajjLai»tl1 a </*>4 4 J Lw j-ll 


J4 C)^ * JUljJt 

j^juaA (j? qjJJSmu (jA lLJUa (jl^ jJUtC. Lt^S 

yb Ua yH^Ul (> Sjo^ cM 

cJa Aijj 2Uitxb JL^>L^ Ly^ 

^ C^lj at Ui jU^^’ ^tJLA ^1 UaU^ <c5 

l^iil (>9 (Jjtj! a_" ut M Ljt a-*—cdJ jJ *oj_jjt 
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itltll pltA 


ol^ (Erratics) Ail^\ SjjJeu-JI JnSJI ^ ^ ■ -j L» jUaiVl 
Ju 4^jJ cuSjS:3 ol SjLJil . 1787 ^.LJI (> 6 j^ jL-Ih 

(jf SjjLjJI cluI£j tSjS^I aXA 

(JIS (jLd^laJI <ij)j^f j-aIjJoJI 

• •• 4j f Mill 4 jJ^I CajI^ t ^iSt,! i tl-.CII 

(jl^ (jt jl^Vl (li|jL>.Vl 4^ ‘ ^ 

^LSHc-Vl jL<uf t4—4 oSj**!! Lail_«.<fc<.faiua tSj^^ 

^ju jLi ius 4ja ajLi^i ajjJ^\ j^sai j: j^\ 

1 < Mfl tf ^jlII 4d^l Cf^ Cy^ 

oi j^jJL . lj>—JL^ 4J 3jl^ pLS! AjubI —ii ^jJI J^aJb 

•b «• * 

till tjM£. ^LUl (j^l dLL^-5*^ i.^ tdjU—t-l ^jMjj 

VLLa^■■. I* . t j cdjl^ n ii (| (JLft^l L-kjjc. (jjLtVl 

* #• •• * ysT 

6t iiii»ai( ajj^i a^i ^i! uLSVI jLJit 05.1842 ^kUI 

^Lc (3^ iilX—A iirt ittj cJjLridj 

SJLtiaJl JjSUI 3^ (^1 ^ (S^jy Cy^ JfltSi 

Cy^ fc^LJI jlxJtl uujbjj A^jul^l ^l^Vt cLuui^j i jLjl^l 

•* M 

Clul5 (jt «Li:^jj^,pJ{ ^jL^» 4 jlli^ 

Sjji^ djUj? 453 ^ 1 4 'i\A^ .(iceberg) 3 -»jLJI .> jUtI J\^ 

•• *1 

f^i\ iJ—wJLoJl (jSJj . JjLa (jL^^lo ^Uii < i» Cxiio (Ice Rafts) 

»i a i i l Vl (jj9 ;_g| ^ TjLp ^ ^CjUfejLd ^jljd44 ^^\ 

i 3 ' *“ * tJ^ ofjj (Jj (j— 1 ^ ^ —MiioJI <j>dJI f«LJI ;_^1 

nm 4 * 

(jt OjI^I (>fl (jVl « -> \^ (^1 ^ jl, t 7 »t l (.t-^ 

C i t Ji 'v , — uu |«J (,^^1 4jjJfct^| ^^lo—X 4 JI 

^o^jVl j^jLwLdltJI jjt t£jjjfj t l^jir <ta.».ua Ja£,Lu» 4i,fyj*i‘t cJ^jj 

m 

^OjI^ jl^t 1 ,^ " < U‘W O j I <1^*1 j^itjLO (JxdJ j-i*- L^ 4j! jjfc 

J JS * *' Lr^i dJUfc 1815 aL»J 1 t .'xlKj ,4 ^jJ3 

(^>4Ua1! aSjj i j i hKj (j! ^Ij^) (J rt^Iri Jj (3^—Wfc5 Jlaj (♦) 

4 «t t i3t>^ 3j^ t>^ 
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C>"' ^ cdl JjAj (^J—Jl 

aJ^AtiJ Cr^l 5j^,,.. . « ! aH oL4L*1a1 4J 

SjJb (J^ i 1786 jfcUJt jJUjlijLuu (jji (jLa^ 

iUiuil jLSBjt^ 1813 ^UJl (j^ tj— uij^fj^l ^jj 4X]j (ijjUVl 

jjl 4 jI^ jT (j tdLlA j2ij — ui\j . 4 ^ <« i *» >Sa 

2ljjiiu-aJl JjSUIb 3^^ ijl «J L?^—^ *1855 ^l*Jl (J —djj (jt 

3jkJL^ (_yl£, MjJLjjL^I «4]LiiaJl 

L ^ub^^PtULA J!ilL (jSj (*J <Gf (># (c£jJl i:xA <-■ 

Jjuotjj jJl {^1 ol 4_ljUil 

^Uiu*Vl (>» J^ tjjic. JJjJl J^j£- ~ a A^'x Jibij - 

jJkj ijjjiujjs (_>juL-afi.? Amu ^ LiloL*jj« ij > . ^JJ *^1 

'*■ JL>J1 I » l< ia lA I4 4J CiL^ tAi^^ "‘ '1 

^Ju3j (jdiilLu^ !Jaj . \ —3juaI^I c^jUll (yi 

^ j^\ ^ (^1 oUliai dUi ^ U^ ‘ L:jyjj3 

L^l cjju tPJlj nj.\ jMt (jSiJjs ^ 3jUi (>1 laoAj J_*j 

** ^ 

4^1 oULsfcll (>» oLfllstl 3j^Vl 3_Lx>J.t 

(_yj| l^ie^b t(4 jilj^-^M jL^j^U 4 jM ^ <t l jjc- 

(^\ IJUAJ Lliiua>J 4 4^CjalAl (j—*3 

ijftUlS jLi^aJKull JJJLA£. (j!- uU (J^J^ 1829 ^IaJI 

** »* 

^3jJLLaJl i jjjlujjI _1^ JA? ‘J^^j <^« iSS^ cdllA 

jjrnjljLSi .jlSjiVl 6JJb U-^ <jiSU ;3 j-“ ^4Jaill 

<::jIjJ[*JI ^^jua SJjVI (ja juj^a 

^jLJI (J-»J >»11 <>» O^J^J *4jLlJ1 

Lajj) 3jJLl fiX-Jb ^li^l JL»-I V (j! jj—^ J1834 ^Liil —fi 

4jt IJU 4 jJLj!UJI till-ajS/l (y. 

jlbJ (_y^ ^LlLuaJI 3 j^ V (JjSUI j j «< i rt"t SjjljJl jLijVl 

«» 

f ]-t ^1 * , <1 1 1 fil l I, I 
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I4jf t n^irj ^ttAl tj j I» 1£T O^ 

<^b Cr^ Jic. - ij—ju*^] 

l*XA (j t M i l ^jyiiLUl (jrjj fjitfliu juVt 


Jld LH^ <J!j^ f«^t J-*>. (^jLJt)^)^Lc.f 

(j^ ~ cJ^ “ * L < ljSJLl4 LLu (jl^ ^fjdOU^ <hIj 

&iji5i3 v^> L>-jAi ‘ 1S07 jjLa 28 ^JJ 

^LfcJI (juujL (jJl 

<^L>.y! foJL: (_^1 4jaL«lAl 4*.j (3^J ‘(L^IbL^ fjja ciJIajT 4jl^ (JlujUSI 

tr^J (^tc. ^ 1 1^\ L« ^ 

jl ~ t I <it ^*'4J'^ (1^ i «iji^-m ...I A I jIa ( 1$32 aLaJI 

jf " “ r 

t JjI —(jA QM — u»l t _, i »^jlr> L.ks«l«j SjyJL^ AaaLv ^ 

^ I jA <Ju-^lj . 4^ j3j \ —lij jJt ^U-usLt 

t JA 1707 t!l jJu4 I)| ^iSLoj bill j-Ji£lj 

^Uaj (J^Jb t4 j «»*' (^jjJUfcTu 4jlSL_u( ^jl 

L^S CK>*1I SjHi IjA I 4 J 4 ) LjdUjL^ bilLa 

4Joj|jJI (jl <t_g^,<ii j ij inH jLaoVI (jjj CajOjuuI *1815 ^LJI 

IJA^^ f^Jb V^ * lj4 1 iij L^ cA^^IuLa 4Jajlj ^^A V 

•* ^ 

4^^jl4 Sjujl^I iJSU) c*jl^j *(L^m J^Lc.f <j! cjI 11 .1^1 JL3-I 

jbj ^Lui ^jlc. j^U:f (jl^ biJj ,fj — Ji>^ 

«» 

fjA 3 ( II jbJLLj LJUa (Jl yj*ii — ijuLwI Li2iilt a. jtjj 

,4lIaiL ,;Lijf 3^:^! jlj <jl 4 ] (3^J *4xj>lstJj 4 j 56J (jl^j ‘(oW 

*jlj}-ll ^LSt Ijl 4 t4jjljlr VI j^l^Vl fJ_!L4 (J'*^ ^ 

^ muT JjjI—(!m jj (Jjl^j ^bL J[^ 3_ 5U:t,l 

.(libifcj ^ IXft (jf c*^ ^Uuj ^>^Uf JjU.j j-*^ 

^ J-» C:^ C^>b:P- jf>=^ pLiaiSl JUuj 

Lal.4J i<iiii"54 *> < r(iL^? * 1836 j»LtJI ^ *4 ^jiL L .-■v.^ t j i-w 
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24 . L^l Jj^ (>"Ji Cy* u^-^j 

te 

4jj- 4jt4*^^ ff>Lu3fcg»T XS37 


ajjJ ^ DW (J^^ —SjLjJI^ i_tA-ulaJt 


JJdC^AJt 


Uf 


5 ObiStulXI 


«(Eizcit) (^JuL^I ^ ^^il fa ,, irf^ 4 4juajx. ^. aVI m lj 

^jjJUX J-Aj J4JM< Citj-iJl ^Ix ^jiA ^ciixixlt n iixf j l t*l ^ n l^ 

^^LlJI (j|3^ ♦iA_4-iil_^ ^IjUxT 0jJt Sj>^ 4 i ! t OJbi^Tj *(^ 


Vl (jJLftj Lo 4 jljlxj 3 ji^^-^Lct c <j M l ) (^jrjAjuuLa 

«» 

^jjjjjlJLl frLuafi-Vl 4^1 U^ Luuf ^lialxjtlj . JjS La (J:^^ 

'pd t jJI IjJ aI tin! ^Lhi^l fa-4^ (_yS\ fj-~A 

^Jjl \j (^LJLbdJt )p Virf*iTI ^La.—ml f j l o a l (,^1 VJ*^^ Lau^jx 
3 L^jI <_yic. ^ JjluA Jjl'^l l JJ.LAC, (jj^ (1>^ 

LaJ jj-mLc,! *(L^jA CjjI— m (jlll (Jljb^ixli Ci^L^c. 

1 JlSLc. if.(^y^ (.jJLi V 4ij>lo f jilr tA 4i^ t(JlS 

«jub (_^1 Vj^JJ »4jJil^H jjdLtiuil ^a—ml.>. (JjJj i-flLmJ^I 

LmLmf 3^jt <Ueta!iia^j mLfcl ^LiJt 

jIjjI Jj J—J>1o t JuJLyJl o«l j3t (^OjL^I jT j— 

C3^ jb <j!j^ 4j_m5tAJ Cul^ .411^^ —ui 

C^\£ L^ gj^l di , nl a .jl qI . 3 .V.<jt 4Jb ciLLm> >a 

. IJ^ 2LaA,J—4 jl< 9 (J-aJ6J (jl (JjtiJlj ^Llali—ml 4j|j 3jlb 

JSLij) 1840 ^LJI jJ:*: jl 5£ Jl^ 4::iliLi:s^l «jla i::jjlil 

(^jJI ((^JLiL^I ^L^VI (j^ ol_mljJ» 4jt!i^ ^^Jjl——m^^^ fj}^ 

,^taJI t <lft )^Jul»JI jjjLAftil 

VI j-j—mC. jdA ^ j| . LaLali * ftiUjtl jjL^ j j h «1aI (jl j^Vl 4 a i 2‘ %~j 

^4.xi*jL*J,l jl JUjLlILj <n^ |aiL^ (jA 4 jLI&^V-a (J 'y < * i jl (j “I?j 

4jdj 4ru.<iaJ?> (^L—mJt bA. jl'^t l tfl tif 4J^ jjl J— 

ljUt 
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t- < i.L f iLJ 4 j1 Jlj V f>ill ^^jLil^l ^LUitt ^j| 

4^ til SLa^nJI 

JjI— uJI L_jj^j! (jj .(jisjVt 

(j-^4^1^ 4^,11 4ljtftt L^Ji^Lcmjj jI&mVI (JIjIjLiJlII 

4**!'^ j iCtI 

cJ j ^ rnt l I % III 1^ (^iJLi1:k 4^-JaJ3JUo 

Oji,1 *<-jjl-wa^l 4 I Mij Laj jLsb^Ij «Jljt^_Ub^|j 

jL^Vl ("tn^jjj O_^ ...cdij ' 


^4*LcAtt (JL»u f aJI tiJlJLA 

. Jul^l ^oiu^ * 

^ (>^ OtH^ ^JJtJI oliJLUl A 

(>c. JS! Cj^ (jjj) ^Ldj >!^1j 4jtj j—(j jJI 

«* lP —“b * 1841 ^UJI (_y:a t^juJUJl jj-ajJI 

4jV ^j)firt <H uLsfejLdf ...*A . t_i.ttj jjj/>%/* \ I 

*► 

^jJ Cj^ ^1 Iftj l^jlr H ^,.4 

JJ—ui*J1 (jj8 (jt ^1 L^-aS^I Jj J>lal juuaLtc. (^^SLIj . 4£,L ui!j 

Oaj V tlrt (^b.Hji'v j>a^£. iLijJi>- 5^ 1 ^ ''f* 

jS] ^jl^l 4jl< t (i i 4 (jj« 4 j a iI^ 4jJI tjt _Sj 

.4^L4l(j| Sjil^ <!t (.^LseLL^? (^jJ 

(j^ iiji!jjJ L^LLaj^ jj—Luli.1 jlj tlilj-l —im SJju l^J j 

Ai j'ar i^ i ii^T Clt^^l jj-^* * l£]LIA fcidiSLa_^ .S^^jabJellll ,,.Vl 

4j^^Jaj U^Iajh (JI jj^ uIj) jjlT-^JI (Jjji joLw * JLjM^jj 

jj— uil^l (i<JJL>JI (jjfl JUuj rtji t irt LsbjjL^f 

c> ^LaJ lL1jI__u) ij[j a jJlj L_ tt 

tr^l <ilii ^aaj j^l-w ^ ^J:^3,JJU j^j j.^ujilAf ^] ^^*^>..1 

(jJj 4joLttaA)j 4Jjjua^ ^1^1 jljf * 4^xjujlu ^^^Jiil JU^Lu4^ 

I ji l ^^\ <iL>.^ 1840 ^L*J) ji! — t^Lc-t *3j (iL^ 
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11 , K i l l 4i <**4 '^r r ill i iiS?i 

^jLiddJI JJb ^LqIL^^I JLdJut^ ^^LiJI *1 4^Llaj>^^i^j 4Jaj|jJJ 
^1 ^jiiilr t p iri it ^LoIcvVI t 42f,j ( Jul^t j t^c 

(1871-1792) O j > »J ^4 l>->JL> J—j>^3J 

jJI ^jjdoJiU ^«£.ljJt L^ t*'<i:v i I _ tduj 4^1 JL^ 

ciDj JLJU ja—ul^l . j-l.. ,xulc? L^ij) 4^ 1 jLj^l£^ ^jl^f 

jJjL-iSiJ 5jl^ ‘ 

(jf ^1 tit*! I nlj . jSL-dUf^il^ ^Loluvl jju iiiLiib (J:!^ 

^SUili L7^ >■<^4: <1 jjJL>. (^<^1 tjLZLi^t 

La 1840 aLiJI ^JA jaoj^t 13 t * LoLoJ djaLstXI 

4alc CA^jii In 4ilir. J^JdalSJL l):!:^ Lr^ 

Jju Sjj ^J^d.1^1 CjL-alibJll ^jji 2 
jjddiu LbTj j| <J3^l (3^1j ttfJ—llj (Jj^ C!^4^ 

1 JlA ijmAj *431^ J|jio 4jj,i^ Cj^lSi (Ml (jja La^ 

M 

ob^j 4 jJ^L^I (IjL_il3cJl1 ^yi ol c3—^ 


(*) 


Ijj, idjA * Krftl (SUj'hU jUtaidVl J (CiLolsbll ajjt 

l^iuj (jlj (J^j (iiilu^J^ 1 ^ 1 Ajj...A“j 1 ^j<» 

4 * *• 

Lbfj.2^ itjiscJ (j^ ( JlI^ Ij3-^ 

«* 

(iij^jIsLM (^bJI ^Lulxj^I 

«* ' -M 

ul (>* L® ^ 6^ f—^ 

ol a ((I rtti ^JJb 43^jua ni i^^dlt JljiLMa (j^ aJ^ 

foJ ti.4 » - (1834 ^LJI jj^MM <<i!t jtj Ljut 4J (3'j. 

o • »"j u! ij^ jJdiC, tiJjJ^ (J^ 4jiflUv^L* (jSu 

Jii^f, iLtjJls&j (J^dJI Ljjl^ La I jjj .3j_(IL^ ^'*-‘tt 1 Jl^ ^1^ 4J 

Li] ((^J(J?tdU ^JL^I (JI^_jV (^jJI) ^itrStH 3Jj3 1(1 1 _jL^ 

^ ( • J 4j| (A^LMI BjJajJl ^Llaj jji. Jj ^JuLw ^^juaju (Jj ill 

MM M 

'f^' jUj^ 


^ (jrfLwSVl (#) 
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iq-r U ffJJb cQiLdUj^^ j.^LuiJ JU^IS^ (jl^ 

C-uij 1 bA^-Aj . ja.ufLc.1 ^Quuil P^JL^ZlII 4b4jli) <>»*< (pbA^ 

jjuAJtl\ JU I_4__uiAj pj_ ojLc I ^jja 


iljLSe^ 


OjjJ) ^ 1<_UL4^%U p;J__C,L4ZL:^t ;^JL4 ^^l£l l^yUSjX. Jb.4J_ im\J 

*• ' •*¥ 

LsLjC. pjp. Mif ^ J j ■ ' “J N 2JIS 

(JLiLc-L^Zo-iVI lLUj j^ju pt LlI LLA 1 LaljZlII Lai JL^ ijJjol^L Vj-_i 2 j 0 
pi (_,ZL>. i pjs ^M^Vl Jjk ^J!Lo <jiu4jZb 

r jijjflJ l^ t a p^lo (_ylll 4Ja*UI 4.2j2>tl( pLj pj ili nil Lcp__ii 


Lo :jjfc 4Jt£. ^jL^y 1 pyuj jJ) ^..-^1 £_yJlU1 (JlJ_LoJ) plS^j . 

AjJl£ jj ^ l l l pSJ S JuL ^ i j_( ^r . »|jj) Jjpjl pZajVl c^j!^ 

Jju ttjJL^ La SjJaJ (jl tSj^ (JlJjdJI (j£, 4 jLkVI 

.(>1840 jbUll 

L^Loitl sLifl ^ cl:!——ujLcf 1833 ^Lxll 

^^UlU Sitjt ttf (j^Lcr a^LIo ^ aj 

• (1 jjjj i(1835 ^1 —jlII j^jJLI tjjj(_cuS3l) t 

i I MJ Ojj^JU ^ ntC ^ —L^lUll CjLjJL^jI ( 1 >^ 

(jr^ p » j»"l Ij—‘-‘^i>^ (Jd—'-‘hH-" 1845 ^UJI ^ 

4j-4ji*lll 4li>.pja L>^^l <J l^a-^a t*> ■-»■ U .>-nIj i LjjUI 

JL3.|^ Sjjjui 4^La c_^l i/-ic SpHill dJ lA j-j uiliil 4^tj . Ip—tjijpujj 

*» M 

(jijlli Jajjj 4^5Vl 

^**'*1^ ^ 

1846 ^LaJI \j^ <i(jj 

oLVy 1 ^^| UU 4jjjid a\^j^ jjt La (3^j (3^^ 0^ 

^Lj LaI£ jujlj^I ^LlII ^LaXI — SjLstlXI 

U Sj-oLc 4 j^1 »t tt * (J li^"* dil^ r^ L j^ Xl (3^ 4 1 < nl Ml ^4J 

li^4^t > JU^Lur t ^JlJbljfu 

4MAf<iH Cu—Lduj i l^^^,.,„.u« ^l—loiX 

^plSL^I pi ( fl<Vi^) jj Lu3jI 4 I 1 lalL jj _cup — pica_ppj (_^] 4l>pJI alXualpja 

^xulj Clb^jLca (Jj t(_y..,.tu.lJoVl cLa^ ATii ^ JuL^I jpjua£, p£. 
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«^L_a^: Oi^f JLLUI 

4j12j ^^ 7 !^ ^^jljuUio|j ^LdJj 

^ g ml Lo ,S^3 ^ 4 J t IjjJl:^ ^jLsjLb diLuijf il847 |»ljLlj 

^aa iji“i ..tittf . 4 JL 4 T 4_i^^i^i a LoS^ 4 am , .laa 

^ij^pji ^aa 1 _Lduij t4jL^ aLub ^ji^^pai 

L^iii^ 4 _^ (^ai 4 _LJLdj ^Lai 1859 ^Lai ^jji_ai 

(j-oJ^Jj Jljla 1 ^ j-i _“Lc,t (!1 iJL>.|j .(<(^1^V1 ^mo])) 

JU£. Lr^i IjS[J^ t^Jiselil CjLV^I ^jauji 

«4 

lM jl£.i_u L^^jjfc4 jasL%^ 4jLj i-uajf yj^^ t4_utaaai 4.......t kIj.^ 


Lc.1 (j| j| ^L*i£^ oj^ ^ (i»^Lai ^jii- (aab ^LaAVi 

■ c^LsttTijVl 4jjiaL) Lua^lj 4 jL^ J^ 

4 « 

(..u^mi CA^jil (_y3 4jtj ^1 ^laaVI L^1j^u» Jl^tjj 

m 

lIdLcujlH cLuLujjI 1S4S ^IjlII # ]m%A 4_U^.0CuIu^ 

(jL^j 1838 ^LjlJI ^ _A 2Li^jI£^V) t^O ^ 

(ULIj-^uIaVl *Cxnl^!j OJL^ _ui^j j.j_ ujLcI 

MilloVi cIjLiJ^uiaJI »1 <\\c ^JUl 5^ <"< <ir 

«• •• 

4JjOJl11 <<14 jLaJIjI ^j| Lqx _ lm[^\ JxJtit f«^jUaJU 

1^ ^^^jLill LjjjjI tjx 1848 aIjlJI 5 * ^jl—^ jLa 

I M 

t4jt^w4-44^ 4.il,tl t ^7u.al,t |jlj|^ (J^J^Ij <J!4.JlA -CoJI ^Iju .tili.U 

^\ ^ Ixi^ t^ij.trlr I jjj 

1849j.uj|^j. 4.Tt, „< 

oLuuold ^ ^ ^ ^ sA A J J.,!. M.^^.ri.tl 

18S0 ^LjkJI ^ 7^3 aS?1 i Ijn 

^cjxol J^j i4x(Jbl j- tj 4^ifljl Sjxlt (jpi^^ 

SLpfcj •^JjIaJI 1 ^ Cy^ 

n 1 * i «tl 4 

44 44 4 * 

.^1873 ^Lai (>. 14 ^jj 
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J^jtl^l jji ^C Aj^iill 4j^JaaJl —t-yj U jJiIl^I 

i^jy^ ij —^1 M i l l jJL^^L^jj L-k l. j^ju 

L^ Loj) c^l^SD) oIjIj— 4 (j! L-o—iiH^l 
^ 4 rtjrt^ fj—p 3 ^j— *-*^J ^ _* 


oLuJbL^pJI ^LlI i 1842 ^1—»J1 ((j-st^l diljfjj)) 4j) j_x!tij 

(jl jj^ c-jLi^l \jjb jjll^j 1862—1797) jLcjjI ^ 

M 

4jf 1jJkj ij * JLx lr^ i jj_,.,, j(^r 4jlli^jJLdL^I 

^J^ S^oaJ) tfjl J^ lI^ JJ**^ 

*• ^r ** 

t^) 0-* j^Vl ij -^—<^t <_5-I| 4^ OJ^ (^-< 

ubj-^ (j|^ ‘ ^ c^ SjMc. .(2J-call lJu^I 

a^J^* Ur^l ^—tjaUlj MjLj ^JJ^ 

IjJaJj .(_^J>jA*Jl 23.5 4^1jj 

j? cjI^Llu ‘<5^3 <jT^ >riAj (J;4' o^ o' 

0"*-*j ^ ■S'^J (j^i ^ j < '* <''b ^ ■'<^** dL^Vl ^_yJ| i 

^iAaj (2>-® ^ AjjIsjVI 1 Ji^f 0^ ^jiio <^itl JL?*^ 

. (_ju«.^faaJi O^ 4.. L rti^Jt dJuLdJI . t < ■ ■ < t ^ ^L^ol ^J-LjQJ 

4 * 

(J^ O^ 3;^b:J O^ ti^J • 4jL_tttJl fJjju^ i,t III jJb I JL^j 
<±JLJI 1 ^ n . j t^juiJtt-iUI ijjii 4J Jjuf UJ^ 

3 (jjo (JS? (_y]| (Jj^ JjjLiil i4J i_jOj^ 0-^ 
O^J 0j )j' ^ 150 j ) 4s (j < i^ I fa ^ aJI I i* jtl <t^ ...u/^^ILa (j| t^**^^*^ i^LLI 

Jl (>C, Jju? (jjSij O^jVl L^J^ (jf t-fljjdtil 

4J 4Sjj>. iJajf (jj^ j ux-v 4 j^>>. (jl^ till jJ ((_3 pIU2lJI SjXJI ‘ 

Ij^ (‘-r»'j-^ O^) —<-“lj • (>4^!^ Oh'^JuU) ajij « 

CT^ (jA^ <-^o' (j-'l 

tPUAJI sJaUI JaI 4j jjlAj 4UL!;JI iUliJI cuUL_^ jjir: 


;^0JI lg ~U . > jl^UI tiiLcl—u( .iJL£, (2v« J^T (jjSj (jIj tSJI (Jn 

** ** _ _ "* •» 

jl iijLiwjj jjtiL J_j1( ,cjI^L_uJI uflVTiijtj—ui£^j(_aVT JiioJtjXaj ^ju,_y-i£,j(»] 

•J^' ijM ^IjLiu 
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^ cJuo^l a rtU;11 4 I iS*j I I in 

•* •• 4 % 

ijt ^ i r»j I jub (j! jlZuc.Ij . Cr^-? Cy* 

l^iJuJL^j ^Ltajk!! (j?^ ^ <ij j 1 < ftri^1 4 r a 

^ %* «% 

* Ijl^ Ct^ <J0^^ {^jJI^ ^^jJ^TI ( itr^n't 


L)i *^1 * (_ _y ^Li^jI 4 ^ rl tfT 1 ^{_J * i^lJi \ 

«* *• *• 

1(1)^ ‘cl}^^ 0"t? <J^ S'ijjt ^ J—j {J ^jVl 

(jijSij ((j^l». *"tf' Vi jkjJaJ ^ (iiL ^ji^jtJLl^ oLwLso^^l (j^ ^IjjJt 4.^ ijji 

L>^J^' ubi-^Ji ^ <>L^V1 (J*^j *4—<kie^J 4_lilaj 

^ 4.jMi cJiJl S^Ij p ' pjjbJLtl 4j <4Mtlj 

11 juLd ^^aSLfcjl aVI jJLI-j 4IL£^1^ JLj‘^ * (j^ 

<ji>j^l L^ldj tijJLJO J1 <1 <»tl (illLji Jjj-Afl C^l^ j| iCjjtiui 4J —ut lJlI? 

Sjjj jLfljjf jjjusuj. LLajf (_yjsj ui)i (jjt L^lsl_ uui juu! 

«• M 

—t^l L rtjid^ftt pj Vj? I lJu^IJI clcjTfc* i^JUl^JI 

•* T •* 

JLiJL^I ^ iy\c « JuL^Lj 4JL(-u cJlII 11 jLftj 

^j^fj 3jL^l2l lI Ir, (J^IlIIj lOj^x^ t3^J Oi^ JLqjfcllJLl d^jSLll L rt —3 

4jl gr, ^ 4*1 i rn^ I 4 j _cLj ^J£[_ uLj 4,^qjc-jua.lI I 

L^jl£ t_uLXjj t<Uj^lil bl^-d_<-ujj 4lri*Cjl o^ 

U>^3 ^l)_ L A ^djLtJ 4^jl-^ 4_ 

4.dL<9^^ 4lLa^ jLcjjI j )4 ^ ^j^iLi-iit * 4jLi^ 

^-uldjVl 3j£JI jL^t (jl (ji » ^ _j.l>ill CiLdjld jL,.«l^jV 

pJtS O^ l5^-“J 4jwj1 ni 3j^ LaJuj LSfl-i 

1852 pLjJI (1859—1769) a jjlj_ uS^\ ^UVl pJL*H 

CjLjjuaLpI pJL^ pLstJI ^La jil^f 4,;^^ CjIjI t n^ 

SjjjjJl Sj^Lld (jTcj-I^ (1783—1717) jj-4^1-s 

(jV *4-S^Jj 4-^^jjuw ^j™JSu (jf JLJ ^) 4i>jJij C-JjljJ L4jj jL—4J-i? l^jlr 


Cj\' klui lJi]? 26 LdiT 23 CjjLdJJ Sj^jJt ^J? ^fuJunJl ObLui^JI < rtfn^l (a j 

MI,^ r*rj| jkUoilt l£>^^ I tty] ^j 4 4^jL^t O^ic^LdlJ 
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tjjit (_pajV( uj—^ L 

1 ^ 1 ) ( i ~^j jjitJI 5 jl jaJI ^ (^L*jj.| (jt I j-A ^ i < i ^ m 4 * ^ <i r II tl ' d* ^ 


(Jj-^ i L4 jI^ 4JL_uJ| j! JLa A^juIajVl S^^iSJt ^ 

*• «• 

4j| ^^AOjld^ *^JjL 2^1 < ?t < 1 4 I f i t i ^IJl 4 L^I i < **^*^Ji 

*■ %* 

LU i-iju^ i(_^jJja::^l J 'y < nil Lu^d (j-- (j>AJl J^L>. 

V ijl tiiij J,>.Ai LU -^1^1 jLjjLsJj A VI i»L_^| cjI^ 

(.Jilt 11 (J^ JlA>JI tHjl ‘ tj’^tlj (jLa_ ..JLi\ ^JrU ^jLuit ft 

L>^ 4jL! 1^ ijL4JJ? LLaiiw L^J “ 

CjIj^LJI jjL_iJiJ ^aSldllJl 4 1^4 ^£)l3 4 JI!lI| 4-i.uaife_4^| 


j.ui^4^ijai 


d^ ^^^ (>» o^l^t . 4 JjL^ 

jJLlaa ^! 5^J> 1^ C>^J^ 3 •LfcA «iil rt J4j 5j-tj<Vl Cjjl^ il821 ^LjlII 

.^Ll (jluJl iJsj^ v^l (j-^ 

** w 

cMJ 43j^! l^jb c,\ij^l\ ^ ju^1 

^ 5cl>iJl jLkil ^USJj ^* " ..tt erj^l er^ .2b:ljjJL 

StA j iAc. (^>4^ (J ^ «t l (J^l.>- (2>^ ^—< (IIj fcijiJI CjLj ujLuit /d*Jd 


(^j^t (^^Juuiajl (Jjit)) (jT 4_iSl] i(jrt^l^JaJt q _ a ^tjb i^JjLIm 

tl'**!! ^^ilLa ^.jSL^ljl (_yJ| 4 jjbIu ^ 

^ «• 

(Sj -‘tcljj <-7*4^^ LflJliC, J-flVl JLdJUJ 

je-i4^ CjjI£ ^IjjJt 4—(jti m (^1 (_f j! La t^jrtUtl ^La? 3 jjL>. 

4 J L^ 4j^j <(_jj4*U JLd^ L>®J—^ U^ 3__ajJL£, 

((4i^VLj 4 rt ■Lol^)) ^l^^jjij LjIj^^ cJlI?^ ^ ^g -^ t (_J^^JLa1 I 

JjLaj 4j! 4—uiAjJI Lx i 1857 aIjlII oJiil jJU^ 

3^ 44liaj (J^Lc 4 fljUj 4jJLLd JL>*J lJ^^Lc. Juuj -J / -4L* 

_ ** a* * «• ■• ^ 

lO^^I ‘^Lu'LpflVIj jjjL>jI .>lajl ‘ij±)S sLpJ i^ljJI ct^ (*) 

* ^ (Jjt^ L>^ 
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JJuu^l IhV A (Jj-S-jj C^J ‘oW^J 

«• ** 4k 

JL^ it ^tACtt ^njr.T ^ d*Cj Lq.^ xIa ^ 1*11 j CJ^ 


4.jI!^I ^ ^iJt ^ lj|^.d4J ^J'lllr^^£L, ljub 

j^J <-^^JJ dlt^ ‘D^J_utjjJaf 4alS^ ^jutjJt «ljd»l«Ji 

(Jru _ “J ‘fjiS La (JrtJ (JjL^ 

(_d^j *(_p3jVl jl Jua JSI_ tM CjIj-uLLJI it}jJL>- 4j3j_^ i(j;jLk! jj^a! 

te 

.^Ull ^_yi> IjlA Jjjj 


(lijjL>. 2L2£^.^ (j^jJl ^_,JLjuftiIi)l J ^tiserJI Sj-ari,..■«■«,a ^JLAj 

■%* 

^l£. ^ lllj *jj__ajJ1 jjj^ (jisjVl L-( jl J a Olj—-liaJI 

r «* 

5jl a( 1877—1811) L? CjLjuaLpI 

C^jSJl Ojt ^ Cj^ 

IjUL^I [1892—1819) j-«i-iT (jSijjl^ oj^ L^L^^0 ^UJl uj^ 

tjJj ' *[^-L2ILLtija 2jju^ L^\\\\ .»^tl 

4^1 jJll c^ljJojuai 4.2jjJaj 0^3:H Cr^ Luu^tj (J>1^ L^jSJI 

i^Lidtirw Juu j^tj utxfauj c-xS^IjSJI Citjl JUa 

'd<>fc** ^ ^ ^ i^j^^^JtXI c-^-^I^^SLII (J^ 4 ^jL>J1 j^_uG 

[1822—1738) L-dLuu^l ^ Ijjl> \jjt ^yiA^ 

t 4 I (jt (1)-^ Cr^ ^ 1781 ^LaJI 

a^LoJLoii J 1 I 4 4^LuiIl^l Jjl 

JdLAd? ^Lu 1_A 4 j^jJLj) ^ 4j^.xI 9 (J L^l <Vf^l 


C^mi (J^-^) OS^ L>^ *[cIa^ JJb ^Llil L^j£L-ui^ 

I Jl^ ^J!L4 J^ ^ j;^ Ji^ [1738 ^IjJl 

Cxjiojl j-iJatt 4x1 A.r a^ql^tl L>^ 

2 Sil . i,ti ^LVI xillj ^aJ^Ij 4^jjJi cl 4x^j 2l^| Luidi. luLiIa^ 

CiljijjuJI 4j<ij^ ^jjC. <Z^ji\ cdil> Cj^ jl^*t( j l^jxj ^]ys 

%• 

c-aJf 100 (_yJ| (J^^—<- cr^ 

*4 *4 
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UL^fj 1—jl^f (jjSj ji u^ (j^ —“ 

(jS 1 A. \ o* < (f i j S j\^ (j! (jji (jr^j • 

lj>jb jIjJII (JjSj (j^ <Lj^ iLdjI^ Jl>.|j ^2LLal^ <!«/jljua (_yl£i 

lkA:>.|j OJ^ <J^ UjS^^SUI 1 A, t fl" I rij 3 j1j.^hJ1 ^ 

Laj-^H^ij Sjlj>:>JI LiA^LLbj jtjJLl jl jlxj 

Sh V q " < » , U ^ II < <.*IiH ^jja i . ..f 

(jf - uxJ^ .jIjlXI JJ^Vl J lir (jj^ L -a. L i^- 




I juft 



(_yjL*j 1 < i"^ j <^JJ6J _il>J| jj^ajJ) (jT 

SJjJ^ ^tlifu ^JjJLA^ fj^ jl faUl 2j^l ^ 

tijLL_4^ (3^J J^—cr^ (>« J^ U:;1—J 

J^ajj *4-uI»j^l 3^ d l ^iti^\ 1^ i j!?Jj1-^.!l jj iijjjL^ 

*• *• 

*• «* 

^i. — m * rt ! ? 250 JLjm ^_<..Ll1j^ ^ fjjz I-^ ^ ^ i.,^* t t 


4JL>.j-4J ^^LlII tiUj juijo L^lj iCjjIax 2).,. t at| 80 
JL *)<^*^ I oy} La — Ui\ I 4 I ^jla-ual 51>.jJLl Jjjftj tjju^*Jl (jU 

dUj Uj *J^Lti)! ^—4 jjj^ ^1 Ji>^ jjIaiL^lj, (Interglacial) 
^ <« ^ tiiljj i^LUl cjUa^pJLI ij£. 5^Lus 3_(ji^Lu 


<d^l ^ (j£. 4 J JJ—(lla JjL L^i^j—U<l d*r!tJl 3b-5^ 

3iIl!tJt jjftj 1 1864 j^Ltll ^ (Philosophical Magazine) 3,t^_uAiJI 
La jjLlj-ijij i 1 LaLalAl j>iH t ji-A 4La-c. jljfj • j- 4 JlII ^jhJUjVlj 
^L*J1 ^ IjLA l^juilx ULc. jl <ljLp" («L> 

4jli LdJj^ . IJLiljJ^ < tlV 3^jjjj'^l 2 L>.L_uJ,I 1 ■ I^i-a JjLcIl 1867 

" a« 

4j^m A ja a 'yU Mu^j c-t ^ ul (((jLojJlj ^Ull)) <LjlliS^j-<^ Juu tl876 ^LaJI 
IJL^ 4_J9Li£ij JuiLc, LSjI_ ut (^jJi *-^>^>11 jjA LaJj) 

^LUI 1 ^ 1 ) « La^'^JjjajjSJIj ^1—U!» 4j|jj£, J^a-TculUS^ d} —li Jju <d j 

64 uJl juT jjQJtJI (jja jLAj 11885 jaLtlt LdJjj i((jj__SjII 
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JUu (1890 ^LjlII uU^ 15 dj4^1 4 j^IjiJ . I—aLc 

|j_L^ ) ^J-Aj ^ j ^ ^JjUs! jLiij^l ^ 

SjjjLSfcja CjI—1^ —ut jJI (jj3 JLr^JJ ^ 4jf ^jJI —l^. 

. 4d4£i Jj ^UlLI 

•• m 

^ (J:JJ—^Ltll» 4 jI; 1^ ^ JjL>^ 

tlitj-ULlIl (j! ^J ,—IJ jl—J J) cr^ 

(jl o^i • JJ-^ ^^ Ui^ U^ 4_ui3jVl Sj£Jt 4__^lj 

jrtj U^ ^J[^ (_yk.f ^^l (-djjttli ob)>i^ J— 

(JLs^f V i^Lji^Lc. 25j 22 CJ;U jIn (J^l 4^lj fjj — SijJo 

LLs j < I j1 jC^Ctl 4 ^jl^ 4^Jlj <_> L<i>- t4 i<irt*< ^ j x ^ j t ^~<'> » 

■ 1^ ! ' t-i < ilijj i-aJ! 40 jJtj ^^^JtlLuiJ LiL lS L^jt) (_3-lajJl 

ta •* 

.(CjI J—J ^ j—ilaj U—^ 

^jduaj i L^ (^Jj^Lc. —oa^l 0!!^^ c41 ^ 

.UStl ^“(rtU <a (j! (_yJ| Ij-l^ tLctuv^ j — j^] j— l^aJI 

4ji^ IbXA *^4}^ *(j-“-a-*^( (3^ 4 j<1^ —cuJ 

jl^Vl *^tju tj—ix£, ^ —(jiLiJt (jj-^l 

j^T I j£iJja JLC.1 l*-lu Lr^i ^t4xi»jil j^a jJmj 

15 j! <-fVT 10 lyu L* Juua ^Jj t4J !—LM <-JlJ! 80 JUa 4ILIj ^ J 
(j! Ijut fjJiJui jj ,^jJJ—^ 4JH Li£. LjLoj L*i^i *OxA» 4J—(_i—Jt 

j U^ tjli a M i t l 5j^( < rt u^‘< 

*• •* a* 

LaLaj <tl tj,\ i5J —ui <_<l 1! 80 Sjlla ^ 0^3 <S^ —4^ 

dUS^tj ^ jjj (jJdJl (JiO ^liflja Luajf J-Aj) ^ ^Ljalal U, 

4 Lonj Cxi»^( —ui^ jLxsjVl f^LaJL, (Jxojjj ♦(tiJl jjl J—>.t 

5^C1 Atl jjfclajub 4jMLiJI 4 j—(II a <^1^1 Sjlj>:>Jl ol 

CjI^M^'^I V (±MTr 1 ojl^ (jl^ 11 Ji:^ 4 JLujus i t > 

JUi^l jj) i^c. (jfj—J La CjI> i^J .. tjl'^t l jj—ua£. ij^ 5jlj^t oLvj^ <jj—^ 

4i__4alxii t“,A i*!iC dll iii I^iAJI t 

f.^J __ ^ La ‘tjjjJ t^SJLoJl j!j t JL t L ^ I j j) i i^f . ^ 4 i4 l a“ <a 


^ 3^3 0 ^ 


.- ; »• 
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jJI (jt LLA ^^jJLj . jj ^ ba Lt^ 

l!i| La (jL^J CiLLuuJI ja^lajj ijyujLStLji g j^l ^JLiuaj 

^_^Jj fjjujJ^ jJb JaL4jVl ^ <1U*" Cj1jjJL_JI (JIjoIS^ 

6i>4-“>^-^) 1879 jjLi 28 (jji (jrujJi^ 

« < Ml f 11 I ^4 

4 ^ ua>S5%u 

<li2j— uuji L^J^j^Itj Jl^aJI Lu>^ 

CajIS^ L^I i^t-djIiJl 4.bal:L^ A^LjL'vVl ^ (j-4 Jt_ aj 

j- bu uj * 1829 ^LaJI juLa 4^jJlIl 4.jA,,M.tl (Jls _ <-ut J 


Ijul^^ILa IjJiA (3—i>u CjIjj ^_yaJlj L. i>*tl jjl_iiJl Lj. 

^ SJL^^I ^j2i\ Ots* ^L-UI <> JMSibuVI (>a 

^iJLqiU^I tl 4^Lui4lII jLj^VI 

at * tf. • 

i LjjljISj 1 ojitl dut>- cJjLJ^ L>^ t 

^LlI! ^Ijjj^JLlt 4.Lr^ 4Jj) M L^jJj)Kltl ■ L7~^ 

4aIiJL^ ^Vl liLLiJI .QpXrfatJ ^) 1 lo . li ga Jx£._j tJ—"J * 1904 

^ aa ' aa at 

4j5j cjI j < >> LjJJ tjl" Ml? ol^l,. ,it,i 3jJL ^4_ 

t-^ i^l -i^4l*jlSj i 1909 a 1-»Jl [jLjjU^ OljJ^ 4- 

’ aa aa 

i 3^^LoVl CjIj Lli^ ^jdul_A^Lj 43lVf A 3j^1^ 5 *t^l rtA 

4.j| ,,A^ J—pCk 4jl£Lia 4 r nn it (jt j4^Ua3__4UfLj 

«* 

<>* -se> (^1 3-^U ^'^\j 4^ jjj ^^j-JI i>alj j^L_«ij (j! Jjj 

aa aa aa 

(jl t 4J ^ t l IjaA 4-L —LMj J-tla-af q] iS^JJ U^ ' ' 

4j^Jaltl 1 (j-«j-i ;j]j i LS^LSl^l ^ t ltT a JjlLlL! a^j^u^jdJLj (J^4-*J 

!jujLuj LaL^lu&l ^wijf ijLmiXI !juft ^.4 1 a 1 -L^llAtjj 

4 Ir^'^ltl ^jpttat Ll Laj^ (J^ 4^11 JJL>. ciUi a^lllL 


^LlLI *ij\i t n\ 

11911 ^LslH jiljiA j^jLSLi-u i-iilij ^j^lj 3jbJbjJlj 

,j;^Lkil ub) aDurch Feme Welten und Zeiten (^i^} 

4^1 jJI cjLajiAjoiJ QLuuVI jj^ fjlc. 
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1JLA jL>tj LlJ 4^i£. 1—»1*J 

(j! »4juaill (-sLJaj Jjtjlll (?jL_p^L 

o cjLuo* (_yi| <-ajLg j ^ ^ 

ot cjLcUj)/( ^4^v^(jS3UlA3jl^<::iL^j^ 

3jl>>Jl 1 (j^ c?*^ LT^ J— 

^ il| jLlI^V 4'j iu^ ^J$ Jo jtr i 'v - Jj^ 

.jjJlSj ^ C>jV' jj (^* clil JJfcLUl ^ ^^jUaU 

j !^^£.33 4jJi«Li]l (j^J ^ j 

Lc-a Jjjf Sji^jVt (^,-iuaj J^f (^Ijij-vjl *^!-^3 ^ 

1 JlA '3-«3ju • 3—fll T i- V .^ L7^ (Xj—^ bj-^ C?—^ 

- .U^ ^Ij 2L3 j^IJ ^I J4£ SjS Jj - SJL£:L_<^ Cjljjt 

(ill ju jjL^ Lr*-.‘^-9 ' J—J i ts^ J (^—b 

m 

^ AjCANL^ ^J^Iu-ul JL^ 1J-A iis)^ cJ^ jJa— Xii Ljfl 

^JLA cJloJJ tS>fA? iaLu»i 4 jjJ Cjj^Ijj jSj ^ 

^ ft 

pjj ^^IXVl cjI j i^ljjJt ^Lc (j! ^J-A 4.^ — uij^t 

4syiJi cULaiVi ^ Ciij—iiiii tijjjL^ 4ji_uo. o^ (1904 ^ui) 

•* 

^jVl j> 5 eja ^juSjj (eccentricity) 3^j 11 4-t^UJI o iL^Vt 

2llluj cM- (tilO (J:H* ^jA 3 (precession) 

^ 4j^^2i (J-4 JlI1 1 JlA 4JLa ^^jJQjjulj t C f A 

^JLs >^)JtII (Ixkj ^^_>■(La■■ »nt!j (^jSJl 3;;U SlusLoJl ^L_uJ,l ^Ull 

alUk ^ ‘ (jldjjJl (li>. ^U (11 (_yl£ tj-uX. ui Jl SajII 4^1jj 

I^JU^ 'i? 4:^jJ ^J[ 4U>» UiSJ (tjLdl 5juiL» l^L obUo^l 

sLp- (j—A ^—<-ulj Cy^ 

j^jJlj^jL^j .^li(jSblj f-\ ( «U (j-fl S<- <j i ! l i J itiJ Cijl^(_«a^ 

^ AjljU.1 1^ 4 « 2LijuaJ( Cjli ibLsBjVlj <_J—jSll <-■« />< **— 

sjL-luLjj SLib. Jj! Cxxi^l 1912 ^L*J1 <1 jj—‘^ b ^ —^jl) 

Jijjjl) o'—'—ij'-^ . 3 L - . 3 I ( t l 

i^UuaJl oLiLoJLtI tfjL* (_3i SjLuiiJLj (jSJ .SliijJI 3 j-*U»lj^5A5 oi3^3 (*) 

5j.>. l 11 ij* •-•-tl j^a OfSjHj* i*juaj Jljio 4uulcli jjjjSUI Jl* ij^jHi 
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i ^ fite* 


, ijLfc^iui ^jj_4duVi 

Ub^Loi^ I^LaIj i^LUdl 1 1913 ^Ltit 

^Ldi^l oLljJauIdVl ^JU^ f^yJUU^J *4.^4J3-^L iltJULA^ ^5^tt ^..tl 

^ 4 * 

jalj^ ^Lli^I i rlnc i 1914: ^LftJt Cl <i^t 

* «* 

j^UJI <> 3^JJ 18 (>* Cji^ 

I «* «* w 4 * 

L^jLl^ ^jLCur-jj ^jl^j «4 

4 * M ■ 


iUL^J 


4jUU 9J 4J Jo^loL^Jt O^ ^ L^3 *(ji 7l\t\\ ^jVl 

t Ju^ 4jj.5ej ^ Alj Ijuj _ tjjL>iS\ 4j 1 jt <tr rt*}lt \jJ^ 

4 « 4 * 

«JtP l>:!^ 3j^Ud {JSL—(!^ i^J.4JtJI 

CjLIjJojiaVI Lu^^yLO OjJuL^ cLtjJte^l ^JU& (jl 

•4 *4 

4^|jii1 OJLtjul 1-Ji^ti^-^ ^LoTcaVIj ^ (^-uxLuxJI 

“^J C3^' 4jjIJ 5jl^ (jl^ 

^ *^>9^ cr^i J>>^j ^iSS^—*-^1 cAt^' 

* *« 44 

.yxi^HA AIjISLo iljLse^j (jl Jju _bolt ^ 4 j>. 1^ (If 

A^LlxjkJI AjLjL^^ Olj idu-iUjIji^ ^^^)xujtJlj oUolxuJI 4J 

*% •■ 

^loj (j^4jual(j Lla^ 1920 ^L*JI j. _tJiJJ .A^llJI ^jVl CjljJi_«jiJI 

ijji ^ Lr^ 4JL&ljJj 4JL>-jJll fjS ^LUU 1 rt «^JJ 11 (AjlII IjlA 

uS)l_g t^^LIgLixli ^i..i4iiiil_g c-jLjSLII (— 

j-tij (jT (j^A Cllj^tlLll (jt >J'5^J:J (jj (_y-^ CsA LuajI cjIjSJI 

•to 

iljl Jl^V L^l^ ^^;4£> ^Ldilsba (jlajX. cLajU^. 4ia^LuJI Bjlj.:»J1 

Juu JL^ O^ J** U^ (Iv^ C?!^ IJL^ < J'll'y Jj) i/*>f 

((2:ruj^ JxaJI c^L^I IJLA lU.21II Lo ^Lcj^ lA^J *(J:i-^l-^l 

aJJb ^ Cy^j^ uru C3— 

,j1Sl^ edlj^uiVlj ojJms] ^mi jl£liVl 

SjCtAtl cjL^Ldjyi j<jJj i-Ji_ ^ 

^Jj tpb—(iJI SjIjaJI 5^j-s ^IIa ^ 

^A? ^ ^ LcjI^ j—»J| (jl ls^jj *‘-^’— 

_iJiJI ‘ ^ ‘^** ^jjL^ (_^L>. (JS!_ uLi LIaJI (jIsjjlJI 








(JtJ^uJt ^!j * ^Li_t^1 ^-1^1 <-^-2_Uij 

S^jUl lJu-l^I q\j^ \.i ^tj , cJi_u-saJl fjju^ ^jLjjIi 03-^ O _^ 

•• ^ *• 

Sjujl4^ f.\!j _(!lII a* _ *^^3 ^ ^lUoXI 

* VxA .-<.a>< ^jCuua pIj _tij ^Jj t^as qj!j2^ SJjLJI < (JjjuaB jjl 

(JSlcaJ ^ i it ilT^ L4-^ LoL^-l <tl ^Ij^l ^JlAj 

C^6* ^^3 4jum lJJI so Jl^ Juil^JI j ^ IjLX 

3j^Ll^l ^jjt 4 < < o c^f 13 — <—dVT 10 j^9cj .\mi III a 

^jlsrjVl 2jlj^ CjL^jJ oLbL^ i, jf .^J.<i^a"tlj 

«• 

4 rt <oj La ^Jju^^j *^V1 Mt 4^j-i 65j i4j>^jj 60j i4->.j^ 55^ 

4-ui^m Jj.l.>JI 4 i^irttl ^yu ^LaU Sju^ 4JL)Llex4J 


.(jj;-<l*]1 cjLo£;-ui£, ^ ^llil JjJaU Ldjaj 

^mi)) j3%^^ 0^3^ (JN-^ (J-* ^3 

3jj-u 3 Jul:j^Jl jjjusjlI ^Jj-4-xJ( (jt SjJliJ IjU 

cJ-^j^ ^Lu 1930 ^LkJI <.41^1_u 


JLajJo^ a^L^j 3jJLi ^jla i4^Lai.>J1 oLiLqjtJf yA 

ol^J i all ^JL4 oLJLq^ ^Ij^V TTt n ^jt (3^ uAJj^j i4Aiu^A 

^Ijj 4ji L^ —uj)j[jJI L^ Cjjl.%ii— lm\ 4jrtA.tl (jL^ 4^11^1 

4» lUll ^_y3 4 —j! j^jJL^JiJvj .5 j1jl>J) CjI—:> wjJ CjIj^JlIII oli A 

(j-ajft-oJl 4 j»— lit ^jl2LpJl ;_^Jba (_yl^ 3^-5:i c-jb^ 

(Canon of insolation«ji-^tl ^ ^ aJa^l ,,.tl 

l^>Lui^jj A^UVl ol^1 c*3.b:vl UHiij and the Ice Age Problem) 


diljj Cl ^jVt A^LlII <_<rtr OL_Juj ^,^i) 

4j| jj-4JlI 1 (jja ijru—iJiJlj ^IjJl jj^j i^jSuaAjS^M^ JJ^J ‘ 1941 aIjlII 

^ •» ' 

(JjLdJL i4j|^^lL4 ^LiSL 3^)3 j 9 4l(^j Jju!L^ 

juiL2j ‘■^J ‘ 1952 ^LjlII \.ijjjuo |»j..,_iitJI 
Jl2^ 4jL3j Jju i 1938 aLlJI I q „, t.>nJ 12 

' *fc 

JjLJI 4j i^oJl ^tUI 

M *• 4 * 4 * 

.(a^ ^ JIJjV uii) 
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(dall 


^ 5ju jisai 

^ ^ oU^MI os:: ^ 

>aljlllj j^i^ Ojh. ^jj^l ^ iU_ujiL>. 

laiJuIlciUyAi) ^ l^laj^jjL^ *L;^f jf L^ .^Vl 

1 ^ 4_-s^ La ^;. .^.<''^ j 3 s ;3 ^ 

ou .4^UJt ^>KjJi 5^^ ^1 4a_^L JL>J1 ^ L 4 SJ ,,«JUJ| ajT 

j**-ij j^f (> >ij:b cr^r^^w ji^vi 

U ^ 1 j^j ,Sjj^ ^ <l4 i>. n Uj 

«ft * 

j| *<jJ3A*J( L}>^( oL. ;jt L Lii ajjjuo ^ 3^^! 
0 -^—wj Lo LJLcj) 4 jI j 


^ZJlA 



LiUjj .^t Jiji. ^ cjS:i ^ asoJi ^ VLt if.jj 
^baijjaji LjjjijSj.ajijLHSjyiu^ij^i j.u 
jUJI ^ ,^l ^ J5U 

‘ 4 .1 I n ljj^l 3j^ 4-~i l 7i .U i-^j *: 


aija>. ol^ oL-uyill »jjjljj jy^ 

V‘ ‘"■’■^b c»^L»jiyi 4I3I—(liJI Jjjis ^ L^juj ijj lo^ 

CiUajsdl 4i4jL»j 4:jjilt 3.2y^j cjLuI£LI 4-il^j,L‘iT^_|l4- ^j~~* 1 .’.^ 

*« 

(^Ij 3 j 3 (^ ^ oLiiitll ^jufc -Jj^ 3 -aj jLw 

^s^ U J^VI cJi_^j * L^3^ jo^ oLaisJI ^jufc 

1 jjbj J3^| ^ CuLSlSai ^jufc 3-a ^Ij—iVl 

jjL^ JaLso 31^ .^L_m S.*^ (^1 Ljju_.i3J JJj 4 jI j JLv 

j- 4 j/Jji ^ La (Jj — ijj ^—^ (-flljLuaVl <>jL^ y . . 4 <V | 

cdJj .ai=ui: oLsisai ^lub u&j ^ ja^ >_iL^ 

<iiL^3ii*.cu^! j-jIL: ,,u 4^1 oLuisa) 3 V 

jj^j . AA L > tt ^U^l ^1 5 jljjJI ^jjJ Uij 

alA ^J^ 3 J *:iiLcUjyi ot J.^jab 

CiJJjnUj Cx.Ja/» 4J^ UJ:4^ J-rjiUI ^LUI CjL^u L^t£' 

o-^ aLu^Viaj^ 
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45 U jlaj dUij /*^1967 (Science) ((ja-JLtJl)) ^ J^jdl 

‘ IjlA (jf JL^ c^Ij^_> ^ic- 

4-«_tduL>. ij-fljbl 4i (jt juu L4^ 0?^ (J j) 1VIjjji Lii 

Qj^ olj-tiItJI 4,ujjLlu jk J1 jUj^_iSu liLi I LjJj^jJ 

«* 

SA^IHscJII jjIsjjlJI (ioj)tr>*>- ^J^\ 

.^UJI I^JLUU JtJ—coJI <>: AjUyt 

jL^ ciij—ujj <1>^ ^bi— 

^IjUl JJl»j<sj) j^l Ijl^ La^^ijj J*—U^ 

aJUlII SjJmJI SJjs lUtl 3JL>JI jb Lj^^itJ (3—Soj 

^«u»^ i LoJj i IJX, 1 4^) (>« LaLcJ iJL>. (j\£ 4—jf o —* 

J[^ju3jJI t j'C t 3 ^IjlII cjI l^^'>tlil tiiljLp ;jl ^IjLa Isl .(a^IaJI Jl— 

l^LuaJ La (j—X JIJ—LoJl ^4^1 (>4 tS j lUflt I (3loUil (_^l 

.jItt i!l Jui:^ (jj ^ (^1 jJI (jl * *'' <^j.it4 Mitl 

jl^ t3.4Jj3t1 2bjuL^l jl_t-ijJLJ LJ La —<1^ La^j O^i 

Cilia ^1 Jj-iC ALusLs Cit^^ —1 jt 5^1 fj^Luaj 

^ai-gj • U^l^' (>* U!y— 

** •* 

^LaJLjeu-ijj) 1 it^^ ^ ^4 La iil| tEpOCh 1^ inC - 2 

<jJLiA jl^ (-dJi Jlla . iJ>sX (jSJj MjLa^ (J,l*-a A^ I—blJob 

<^Ut ^ AJu. o^ 20 ^ j-aig-l ^s '^\J Jce Epoch 

~ir •* ^ 

^iLaljLAjL^I j-uax. ,^lj iPermian Era I J^jj) 

S^pa (jru La^ Ait^ diJ^l —uiIjj.AJ— ui 05^ 250 

j! 3-cgjLJI I H (yi 3-a.»lo 3j>»l—(jua AjjLUI 3j>.jj>.jJI A-iLa X . J-a A J 
(JSVl j!) Aj? Jj 9| (jr^l llAt tUrtt I Ca-l 

5 SUlll tiii jJ (paj-—*-Il Jo j | tQ . > . ^j>i Aj^IjJI -jL^I 

SjLxJI (jl lUlJI . 33—tdUjLd ?Ij—U l dJIu Sjjtlil 

•a* *• 

f t i „K fi.jLiu (^1 La^a _LijJ^ ^ t^ia —uj 

(») I. J. D. Hags, J. Imbrie L N.J. Shachleton,jVariations in the earth>s orbit: pacemakes 
of the ice Ages", Science, volume 194, pp. 112-1132,1967. 
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t (itoit 


^ 4 ^ 4 ! IajIj VL!L 8 ^ 3^1 ' .U^tl 5 jL^ JXftJj .^QJtjub (_^JL__J>, 

t fljflU 4_yi^ j. i^c- l^ fr (jf^t iPilTl / __fl 

.4.j?ClAJI CiLiLdjVI (JjLdj 

L-u_^) (Permian Ice Epoch) j^\ jLiL>JI >_ ^L^Iut j—du 

** * 

3ubl jJI 1 ^jLSJI 

■*• «• 

i4-I_4dU 200 JlLaI ^c-dJL) ^IjiJt ^pj^ /^ 5 <it^St | _^mi 

CjIoj tjSa .CjIjj^-^UjjJI ^^\ o pAJI 

m M 

^ ^ <*< CJtS?^^ JJLo CjjIx. ^ i4J_uj rt 55 jJtJ jLua 


1 ^ 


uJailt (3^ (iili jlju ^ i Vjl ISLuVl JL^ J34 4jJLjL>Jt 
^ ^—uj-^ JoA -Of iSLg^i^L>J' ^\\ 

*b 

cjj-^iiil 4jyu l> JI jl^Vl JL>JI ^tjj *0^1 

M • (3^ U. A 1JLA3 i Jl^Ij ^^^ 

** •• *4 TT 

oLli^^l ajju^JI jl^^Vlj c.^5ti cJUuS, l^jb:! 3jl^ 

Mlt| < f rttl 4 d t t dil JLi i Ijj L^LlAjUA 3 2 SM t (.iJLijfe 

«* 

^ jJt t cJjusj 

Ct A lua 4^LSJI 4 j>.ja^| Jj! ciJJi <_mU—W ij .l-JaAJI .2 (j-a^3 

i^-il ^ tUrtt t (J3>- 4 uijL^t 4 -LoI^ 2_5l^ Ll^jjJu 

q\ itiUi VjJ i[^ — uij ^ 4^(jJl dl^l ^ jL?ci>.l f^l 

VciJ ■^ 3 ^J * Jul^JI ^j-a 4 ^L>. 1 ^ 1 *^*^ 

^3“ 4^2^ *^ j p^-al U S?l (JLqjfuJ jJI jLuuwa u^IjltcjI (iUj ^^jQ 

Ui^J • Wj'jj* U^ 4-Ala-lL1j 4^Llaj3.J| j(3^^1 

L>^ CjLi^ Cj ^ 22 in t L^ itnnt l Jaj-^JLI (33^ <3d^J pl_^.C 

^ *4 

“ Crh;^^ 4 j>Ij ^jej jJm 4lipm (_yib)jV) _l^, Jui^l 

** 4 % 

^ ^ U^ ^4AJuS1j ^ it^2t( I icJiSiaJLI \jJt 

tSjLsJI L-lu-aJI Jljjua^ O^J * j-SluiJj jJlI) 

Sr‘^3^ 0^ • AjSliiJI oL£.L^^Lt 4a^ljfej d I ■ .iL^i-^K 

L^U lg a < ^ j 0 ^L>. ((.dJi jf a*< 1^4 4J_LdU 2 L_i.<jl 4^ 

j-w i4ie£)lj J^ ^ 
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^ 3^1.4^ 4^ti5B-A 4 _j^1^^jL:^ (^1 J^I S-^j^olsc-a (J—^ 

i^Lx—^ ^ SjL^litJj tcljliV 'vVi tia— 

«» 

^Jtjuslj ^ 1 “t"" ^J —ill 3 j*vlaT I CjLc.Ldj!^ I—i-ul 11 1 '^ (Ji C^ I 

4k ^ 

. J^l ^jSU Jjai^l 


djjjL>. j_yJJ (jjfcljJI jliL^I ^<^gic. ^LL^IJ ^_^L2 jV1 (J ^ i i t j 1 Jjk 

i .ji j.S"l l ^jyLcr l^ix (JS^ J _Ixj 41x15 JLlLv jjjuaXr ^j-x 4^ljLLa 4Jl— uAim 

(J^ (J-*^j 3J^ t4 r r » cJtJt 100 

4 % 

(Interglacial) ^juL>Jl jj)<.->ttl La ols W— t-ollj —*- ‘ ‘'' j *j 

A t i^l 4JjfcljJl I Juib i3^JU .4jL_<ji (—flVT 10 ^1 SLaaj 

5 vj^ - >Lc. JM^ cyl^ LtH 

f *» 44 •• 

LIj ^jjtJ ^^JjLOJjS (jt J^ “ t^jIlSJLl J-4£- 

I jjfc i^\ ^IjJLl j.^ cjL^j^ Lxbjf 4^j .ijLj^t 1 j-A 

■ jj^-.yAj<*<\l^a 1 1 C>Lc.LSjVI cruj IgMj —<-ujjj-JI ' 1^a<1 1 

** 44 ^ 

c^LuuJI 4jl2IiJ JuJl^o \SJ^ ^J-A J-ii^Jt tj!^^ jJIj 


JJ (4-.4^IjuJJ 4 (JJ—CjVlj 


juiA 


"VI 


JJU 


1^4*1 ..1 ^ 4J_LdU 3.6 iJ— 

(Great Valley drift) ^>^1 ij^\j uiAi" 

(A-jjudjVI ^ <LcaX*) _9-^) Li2jj-^f 


LjIaJI jt 0^—t-tuVI 4 -u_i!u ciJLl.6 J*J o^ 

^ afbjLw JK ,1.! j^ .(Hominid) 

44 44 ** 

Crlj=- ^Ij - LM Ilj >L_£J^Ij 


JJjJI (J!Uri^ ((Jj^jJl I juk 3jaliJI < ■- > < ✓■<*( a fj —ifu^aJ (jLjijyij 4^ 

^tj^l jIjT JjVl ^J^ 

44 I 44 


^\fL ^Lij 2 L_j5j^V 1 l^fcJI 5jj-SJ1 5^ iMjll mJI JL^a^ul (■#) 

SLiLjJI)) 1^ jjjj Lj-sj^ eS^lUlj tl^Jua JSJ (j-Sa-^l->Jt)«lj-i» -U SjjSiL^ CiLuoL^ 

tjtfl La ( 3^3 cijl jna m" tjj^ ^^^^olccul3^clock^ 

4^^2001 i(jJLiJ ((jj^JLb t«JjVt 
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(jf — LOM jjj jjjd 4JSUj jlv! V 4j! (jji .^Lttc 

(i>^^ (jLojVl 4 jj—< i( 1 JJO^KJ La ^ 

<jl—-tauVI^ ^j4i rj ) t —iM (_yJj 3J —(ju 4jujf j! 4 j^(j 

itiil j —LuLuil JJJ 4^ ^LlUJ (j| JJ—(jlSLoVl fj 

"" 

^cJj .(Ji^l Jij — <L! ^ t < i ^ m I ^ (_^LLa V J^ j! 

(jjj^ (j\£. 5jl<: liLA5j Li5j>3? lIj __ (<i^l 

^ ‘-*3'-^ 4j( (_3-— ^ 

%% 

(j-Aj ijJail >5t^f SjuJui CjlIajjKit J^l^ 

Ly^ j.. ■ n .LoJ te jLij ^ 

(j-4j) cjLLaJt ^j UL faui jujLl^I ^Lu!u? ^jtu 4-i^Ll1I 
*—i^1 oLLiJI 1^ 1 j — uih (jiutJl jjJfl ^1 ^_t^L(I1 

c^^jL-ut L-dj^nJI (jipl^ (C-AJ^^yJL n ijj i jIj^VI ^ tl-Vf tl 

•% 

ct^ ^ (jj^l oi-i j-^l«j<l (j^>b SLpJl 

• (J^t.aJI ^ 4-t< t flUJLI (Ogjlf j_3-ua^j 

0>3)jjj L^jjjJaJl oj\j^ Cj— aiw jl iSJ— lj< (_kJ! 21 jLo Juu 

t^UeljVl (JJ>U (>1 j>flJl ^jUt: J^LL 5L>JI JLi4 I ^ ^ lIjV^LJ 

l^Uj IjJL«LGj , ^1 ^1 Sblill J>a 3.^1 A" ..,Vj 4^^ 

■* •» 

.^a_Aj|j^f Cj^ljjtj 5——<jJl (j-« 0^^ Lr^ 

S^^-aUs J-aI M i t (j| 5 j-A —<ji^ ^1 ^ i^<r 4 jl 4.>J1 A . 1A j(I W < 

AJjlij ^l^jJI dijitul cJi^j i(ratcheting effect) 5U l;;,..t ij 

iijLiJt i-flIjJot (jLi »1 ^,<U (jLujijjjJI L^^jI jLii£,Lj < 

!^j 4.UJI Ij^L, U.1^ ^Vl ^1 

• (j;j^L<4-<^l lj )>; -L i jotj tjl t f jVl I tn t «j BLp^Jl ^ 

f^Lail 3jjLi 4i,L^-|,„a 3.^:;i l Lajj 

L)! —«-tt*Jl i^A 4j^ <4j ff . j'!r «o Cxjl^ ^j|j qSUj 

jJlj tcuLliJI Ltlc, O^ij Oy _ 

.fjr*^j£L. (3^ljJ t4J —UJ 4 >j>Lo 4jujf a? Ls juLa Luuf fj i 
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SjjLj <jy} Cr^i L>*-* 

CjLc.LSj'^Ij jjIajVl 0^1 CjIjj,^ 4 —allija 

Jlfl 2U ujLjj!) toLji^l ^lj).^t j_yl£. (Jj42 — <^J • L^ii <Lj^iaJl 

^Lij^^jLlIt cjLjjftLijjJl^ ^4^LSJI t— u— tduj 

jiLuwSllIj SJbl^ uj^ ti. 4 ^ <LjSli^l oljjjJl j I «t (.3^1) 

^jjIj JbJjtll) 4 i.J[>^l 4 _J—ujuIoLlUIj (>*^1 ^ (^Ly^ J—tiifclJ) 

J 1 ^_yl£, L_<ji^Ij pLp*^t (4_ui>jVl 4-j—tu^Lliil 

LjUeliVI ijA —Lii! s^Ulii 

3a^lj 3j> 1 I—ijtxbj .(j^Vlj — (jjjjliS (J^ (j — 

2L|1 Jlj LAj ‘-r^J^ ct^ SLpJl O* < 

L^ic. CjI -uu lUt l ljL^IxjVI 4 ^1 ^, fc j 

Lo (JjoGj ;jt •(1A5:H (3 ^—!aj \^>S —I! 

^ ^Jbtll Qji b"^ u^ '-’^ ‘od;—L)^J ^ 
j| ^*d*JI <L^ jLuj (J^\ 4-«.(i i ,. < jl — (Jill 

t j ■ ■■^' (jjt*j<Vl 4jj-uJi]Lj 4 jj^ CL*jl£^ LT^b j'—^ <-b— 

^ 5 j fjLj U ^ I JlAj ,^Uil ^^[ 3jiaj CUji\l 

L 4 L 4 J Cj j tiil JlscojjjI ^ 

.<->Lp.i.nU ^UJl itLolc. ‘^i>^ 
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j—1)^ ^jj—J 

3— ^ Jxiaaf ^Ij Iti-Lj 

*J"—4jL 1J| Qj-dJ) L,rt 

*• 

jl J>^ c^ J>Lalt| I JUb 

(jr^i t>"L_^L L^Lj jjlj aS 

Cila*it j—Cflj (jt i4jjjL^I 

*• •* ** 

Uj-kl (JIjIjI^ J;HV» cK*J t^l 

*» 

CT^ Ld^J O/ <*‘» '■C M jtjf 

t^bljli (jl^ 2^Ldl 

\—j-u\S b i t"*-" ii i o 4Ji ^—(SJI (JIiLlJT 

a3*.1j « .>U4 L^ 4^U.j 

(jj/lXJI 4■^‘<6 ^LSI_Shlj .CjjIj 

^J_JJ <LL9 JLijj (jhldt 



(>« jkij—c,t ij —ui£. C^u^aBM 

jLpi,.V vjUJ 

1 1905 ^LtU (jrCujiiT ^jLu 

L>^ ^ l a j 

- a ( _ y— ((j^LaSjJ J^ 

1^15 

(jjiJ V 3iti>- L^jf 
4_uJlt Lo^ *A 

^XJj2m V L^ 
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^jUJlj JlII ^ <u^aj “ i^yt 

^ O^ .4jallst« y—3 

(ia^ L f>i<i^L a Ja—fcx<aJ1 (_y\£. ^Laj^l <Lfjl^| 

jL^a> ^1 jLifejjjjLj ^^-all—uJll ^tjuaJl Cr^i 

Cj^ jjj! I^jl-V. .J ^^\ oLit^l 0-^ (> iJi_Ji^i 

2LvIjJlII I—AjJb^ tp^b) 

* ^ «% •* 

t^jJI ^ (1879 - 1814) ^,L_^ 

«% 

,J hxC. ^bJI cIj Lm M I *!-^ o^ lfll^>l>l t_Jwi3.! 

USL:^ i2lL <>^ c^jj' V . .^\j dd—uM Ja! 

^ jjJ L^ (_^1 <-jl^l J <-<Jlj Cj!5L-a3JI ^t q> ->—<-“J ‘-^ 

(.j^^L gj-iil *:Lc.>!1 iyi 

Ij 4JU-aAj cr—^1 

M 

^1 u!. u>- J£^Io 4_Lualc 

jL-aji jOtj . jUaJI ^Ij^Li 

Jjja. ^jJl ^ u'> ^ 

jlj3. 5^1 J—^4i>^ .ii^l 

Ji^jui cf^l <3^^ CT^ t?—^ '-^ ‘3^>*' 

j.<^< 5 cjI j-a iJUaJi ^j-A Uj^ 1 ii.aii^i 

j-w J/iLc. (^ VJ^ ti*^' j ^ (j^J <iL£i_^ 

jrUj «:L_cjUoWi^ 

jjj (^Ij—^1 

jt ... I A ;^juf (^yl£. 2l^llJI JjZslIIj CjI^IuJI (^J-a C<*rti.->Jj 

jm£. ^xiilliJl (j>^^ ‘^bb_j^^yb Ijr^ ‘^J^J 

Ajtxaj ^J^ L^lj >U 4_-£-U.*-a 

Aj .Su^Ui jjfcJl ^Ja—«(j:jl_«L« jJli ^ 

/ a.U.^ ll ajuS-Vl) CjUj>lS3)?i e^L-^iliJ^I <yi (^' 

l3L^I J^' ^ (^>i^' 
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aUiUI 


j SUla^l 2LaL^'* 

ISO 1) jl^^ij ^1 tn" I ri 1 J, nir CjLjjLu_ un 

UJ^ 0^ *U>^ ^—hjjuila '^\ji —tdu? jJfcj *(1868 

^^^^1 jJI l^iuojj ^ Jjljf ^ 

*>iXaL^ j-Ji ^-AjJI A c *‘(':r i t cjjLsutl ^j-o ^JLuJL.u .jiu.41^ 


JuLjji^P^yi jLfJ iJj-^ Lajj£, 4^UVl OOA Jla f_yj& 

^ 4 % 

I O^i ‘(uj—C t^ 

4 <J1jL»^1 5j^ (Jj^ ljt^'>il ^ jL>.t JLwMj JL:>>f *(1914 — 

^. ‘ ‘*J L^ i) j__A (Jjjo (car^—“ AiL>-^i) U—^ ^ aJkjILa 

1850) (jrGjIijJ^ii LlA • 4 ^ j<i"._fa*Lia (Jltl^Luija ^JLu 1 ^jA 


‘UJ-Lh* Ur^ 3-lI j) ^ q l A tjl—aj^ ^ cdl jj! J—«JU ijj —It *(1930 — 

Cjl^ JjjI^) 4ji—( it jT 4jU i^U 4 ji—[ i9l» ^. , * n) jJI jjfc j| 

(j^ (jl (jrtJj . 1876 ^IjlII ^_y A ^-asJbjlil CjIjI _(jJ,! 

> M 

CiVLam (J*^ <—3> '*■ «"t L^tj (4j^;_(-oljtja ^JuJulII (Jj-o) V^Uo ^ ^t" 


* fr j) f^ . U iJljLaja 4 j ( imU I f« L^j) 4jt Jl^ t^L*-u^JaLli>JLt 

((4jLjiVlB J—«i i 1886 ^LlII 

' •• 

oL^Lc-t^ —L2>-^y^ <-;jlJla^l) 

^Auit)) l^ jlc ^3^ts tiUi L^Jliu-LdUJ (j\l^ 

(jl ^.iIIa i<^U jloILuJLI ((4jjJt£ 

i<JL ^—liJl CjLjjjV CjljLuida «5ji_*iVl)) 

.^( jt djlhSJ! 

Cjj>A.*^t 1871 ^L*il ^_yjj Jj—«3 JLuo 4jt J—J JL^J 

JdL?^jL>^ OXi- ^t ga tl^LSe^ ^oSJULI 

Lmj « jjjI^I)) 4 jl-t i g l t jj! L^ *(1883 - 1828) tj-JjLa 

(J*^ <_.Jcl21I 1 BJlaIj SjLa oLaf—(JLrv 

j j t Ka ( t ij 4.tidLaJI 5j^-ttJ| aJJ^ (1919 — 1832) i^l^jtj lUuSIJIj 

« B » **i«,^U ^_y^LLJL>«Jt 

^___ *• 

«1871 (236^^^ i 19 jlIxJII cjLuil^^ fXl,^4 
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a it-ij^til%dbuV ^«|jt ii -^ t,ji;|^i n i t ij (ynSjj^ 

jj£^1 *0^ C3^ 1832 17 (>« ^o-‘*—^Jj^ 

4j^Lc. SL^ . JLuif (J^jj L)-® ^Lilo j— 

3 >t j't ^ (j£. (_j-iLi3l 1—3 J * *4__3^Lo 

CJulmC.^ 1 Jl£.1 UIA j tiC. —Ujlllt oUi^j? 

Julojjo ^ Ct^ J^J • 

»* ■ •» 

IjuiaLs&x ^ il855j 1854 ^ —aLlII —>- —‘-^1 

1855 (j_ mjIjjlII j^Ltll jj—siLw-jj^l 

JM :;-. . ..VI 4j JiSu 4ajt ^ VLo ilijj (jt itij —(ft—J . 1856- 

(joj—xulj L^\^Lg j ua L i(jJ—J 

L-Sj-iit i<(^Li-4^jSlJI s:L^()) 

•% 

cdJ j Lftj^ CjLaLftTLAi CjJJ—*J . 1906 (^UJI L_aji£^^>u 

«% ' 

^ <Ij (j-aLsJl sj_:>J1 «U<i<^ JjLZo ciij —ut Lul ^ 

«% 

\ A a Li^^t 4jtjL^bIL.^t IjlA Jl^ T ij T -I Mf 

U^ 

^ I ^Li^ludul^ *4^jijf^Vl ^jLaJl 

2 * t .i.^tt 4jLuiall (j i 1 MiL>. bb^^ 

Maltese LLaJU <jrb-1 jla J-aii—*1^ *« jjjISLH» 2— jU^ igJLl 

V ■ <' LaL4J ^jLStjfl (Jla (JjuaatJ (J^b ^^JjkXt CfOSS 

jljLSfcJ LloAjLla-Lijdl i^bJl 

L 4 ^Lll i A I i b j it^ i 4. „i ^ ^ ., b^J? 

. Lfti-j L^A-ft cJLft jv Ji^ L)J^ cr^ JJ“^ 4l»^l 4.*— <5<S/I J *'>J (ji 

ojSKJI 2uuiV .uilJI j^Ijlj tju 1879 (xLtJl JjL=cij 

^yt ^ ^tJs*tl 4_jal£,Vl (_^J-I JL^IuJlt 1 IaA ^U.^? Lo J ' '* J 

*• 

SjLSJI ^^ jj-^^ c-(!ijL>. udJj *(;jK^lJLaj^-J ^b^j-aJI ^1 ob 
ob M ibj y llrid 4-j| kiJJj (L-^i-lt Lua j *2— ^jjjVl 

jLaJLl (J? Uj^ cAi>^ ^ “ 


bJI 


216 




xUiUl 


Ajui I jub (jVl Jju) 2u, dj\l\ ^ <LI 

•* ^ ^ 

5j-f^ C-ul^ 4 jjL:^ 4jCj^! CjJ^LjVI 

■**! 

—tdulj (J^—CJJ^bj *(CjLjj[^IiSJ^| ^ cd- ^ lJG j Cjjbb jLc bLdJ 
* ^Jl ^ <~« T jj-a 4 j»jj#^ 1 ^jt 2j>Slfl kill jj ^ Tj"** 


‘>^ ^b]( tjj^l ol jn*<,i1 Vj (-aSjJLl |<>-,. 4«-w ^aJ j 

^_y^\ ^Jufu? l^LuU^I jtLaic. (jt Ij-I^ 


•((J:4^ £^l) 


^ Uaji (£b^auJ j^ubj 

uj^ u^ Jijjl^l i*—uiT 1894 ^L*JI (J^jJL Caj 

*Cr^ LtJ^ ciUlij ‘t j ' i i jtr^ i I t .,aq T l ^Lajj(VI ^JiSLiI/T (^jja (J^Lwi J^^.^eja 

4£.j-«-o ^j-o )j^ Uaj? - uiJ (-djJfcU L^t IjItUol (jj ui^OJJ 

•• ** * 

Jl^—(J^ ui <J>^ Jjj. .(.u^La CiVjL*j9 ^JOj ^j? s:jjJaJ1 

** a* ' 

j^UJl .(sij—LfiJI di£.j — uij —u^LLLajjj.^1 ^Li «5iVl 

—<1 (_J-a.>iJ 4 j»—( it (jf <_^ic (JJjJI 3j^ CjJuljJi 1897 


(JO(t l 1895 ^Ltil (_yfl (jl^^ ■ 2 j 

^ ■** ^ a* '~'*^ 

ul>-? 4d*-iiVi ;jt C^jL^ -A CiSKLi^Dj! 

CjLaJ Loi^J! ^ < r i jt^ l fil l (JLaJLl _^lL>Jt 


1897 ^LtJI i * 4-uJLui 4 i^ii\ Lj^^jta.rffLA ^ i * 

LojlI^ fl3ji_*iVl)) ^jla L_A t A^X ( ^ ^ * 

Cr^J i I—“ -^.v <^tl I JUb 4J ^ 

^ +* 

L>"J4^ (jl£^ . I^ l - ^ j (jj—1 a I K-^ jM 


(JL^i.1j ^ t inlo Lla^i (JLasJLI ^J » ( T i JjjlSUt S.a-iil c-^t>jfcj) 
cyl^J (_yJA <_3— iJI t^LjVl 

•fc I* * *•• Wj' 

4.. jni\ (jjIajJI aJJt (j^a ^Zulu^ q] ^UaU— ut\j , jLiJI ^j^a gt Al"^. a 

<ai hV a L -.^^ < if (jt . 6/rn 1,^" ,..-^tl 


La (j »j rtj <j! JJ ) xnl AjtSi «-dJj (^-flJistJLl CjIjUlII (^b_(jij ai 


mUA 


Ul 
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(iWffejU 


JL^VI Jjiij (^1 CjIj jjl *oUjj! j^l 4u^,iU 

2, Sa^lJ ^ L4 jIJ 4i! L» 

Ll^j! oj^jj .e/m aM1 ojLH^y' ^ 

e/m (u)^ .ij>J ^u-*uil ;i.:xJi ^!>ic. V 

Jjjtb JjjlSJl 2 » .*;. ! ^ 2Ujj»w eit ^cv i2u2llA 4_iiSj Lajicj— UJ^ 

JU^ 5 t il 51 1 5Lp.LlJl J (J,— Lu^Lli^ 

■ a t (jSukJLj ^ 4JUj . (j' 

ijljuJl jUA dUi OJUlII I4-4^1 U51j J-t-aSEJ 4^? 

•M * 

. JijjlSJl 4 ?\\ Wi a oL»J. u i. -v 1 ^ ^ (J^L*JJ 4j! (;_>laj 

^juJl jJi^ 0^ ‘Hi/e 4n*^ t>c. 

3jfc^L LjjLLq *4^ 

^ jt U1 6^' 

L« 2 jt t1 JL:^ 3j_t^ 4JaeJlil\ jl jt J^X:v Sj-jij-ea 
Jj^t 30 2 LjS 1L1 3 ui^jXI Sj-tbLse^)) (jj— iMA^ Ct^^J 

jJtt L» (_yJi 4-«;_uiia 5jL*iI SJbv (jlolol 4^*^ J^J * 1897 

: JlSj (iJU j juu 1 jub ^ ^ Cr^i j4>Ix-« ->j jJl 

4j! 5j.yuab» cl! ^-«Iu-ul (j^ c40 Cy^-Ji 

.^**\(^^“lULcj CjJLC OJ 


(j>L2a£( 


^l£, l-JL&VI 1897 ^LaJI j— pAj 1 jA (J^ C3— ^ 

.Cjy^u JUU euji^^ caLLi^I c^j «^LS4:^I» 

*• 

5 ijL^ ti 4JL5t—wtJl ^jf j^ . c ti * 1899 ^L*J1 

2Lj^5t__xSu» 4Ja^J siLs Jlilj-LaS (_3Xc, C cU" —<^-1 Lujicj—wu 1— 


(1)4 • ^-iiJ-^ <J1jV1 ^ ~a |a>t j^~ < «i 1 ^ i I— 

^2rLpJ tm J 3.jU>> 4-»^4 Ji—jJ^ 4J^ jJI jA^ifc-Jl 1JA (J —1^ e 

2U_^? cJJj3^1ci.U,i-^lol 

. Bragg and Porter ^Sj-JaLm (*) 

•Recollections and Reflection «ci!>Laljj cuI^jb ijjjjuijj .(^ (♦♦) 
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tUiUt 


SjiXJI ^j^tl SjJ 4Jb^ 4 cjjf 

L_fil—1^ i aj SjLjjfcj ^^^^A-tldi-oVl SjjJI cJluaiulj 

(^jJI (J^-3 *^L<ajL3j^<Ll I JijjL>iJ C t I SjJlII tjU ^LbJua 

541^1 aJ^ 

18 I n <^ i ' La ^ UJ—<-^JJ 

^UjUsI ^ iCtj <03^ —dj.^^ o-j-^jCtJI ^ < III J-4^j • 1856 ^LJI 

^ LaJ^j 4-fl—wl ^ ^J—Li\ ^jOa 

^—(jiJ.1^1 ‘Luu \^ <^ r jua-*J1 (j-a 5^.i,oif, 4jtj|^l 

.5j^LUl ata^JL^Jl ^ISSJI ^L ^L? 4*^1^ cJiJUJI) 

L^x^a j. lai> >l iJLa XojLua ^—a 5 j -u<Vl SULn-a (_yJj La *4>L-aLc, Juu 

a L a j^t lj ?.Ij).^I ^ c^b-^ J>" tPi 6^ cy^i Udd— 

(J-Sjjb • —tjjljjJ 4-;—i-ub-^ ^^Jbjua (_yi^ 4Jji^'». ^| Ij-LiJ tZjl^JaLjJlj 

(^mi ksLLi ^Lj) 

Ct-^J i 1880 ^aLaJI oL-uoLp) i. afl 11876 jaLaJi 

a4.jJ-4JtJl 4.jLt JW 4 Jrt 1 tmllmiJ^ 4JLA L^hJ J dj I j ij ^ ^1 . .,1 1^ 

t 1880 aLlII JLLa (J^4Jl! 1 Qj f n 4JJ j^LljjIJ 

* " aa 

4*^L^1 1884 aUJI J-ajJ, (jMj -Oj—^ 

** 'a* 

(Jiij ^L2^l ojf f Ljj Ct*1 4_^L>- 

•• a* I 

(Jjt AaJ (J1 fl*i ,. » 4d»l LaJU^ < 1919 ^LaJI IjLA ^ y^**A 

o^ CT^i <j-*-sa-L4 (J^j ‘Lt^LP U-^J s(U_<Su 

4j(jL^! J-UX>.J , 1940 (j-ila—Ut^f 30 2 LjJU) 

c?^ (j^jUa t ,»St ^_yLc. J^ ^'w La^ 1906 jaLJI TcjljjjjlsSJVI (JL^ ry^ 

.1908 j.U( 

IjLi_<-4/? h2a\ ^ —ILc. t^jj, ul 

Ja^ ^ j**J ^J_^qjtJL i Mfaf*,Ujfj <JJJJ 


M ii C3 (^7^1 c^^Lteliit ^j4 ^jL^ SjJLSj 'n* * 4 j| * i_t «* 


uuf 


^ La ^JLc,J^. 1899 *547 *48 nilittl t^JJ_ u4.ajj (♦) 

^^UVl (JLc Ij^ ^15^ ttjj,.. i u Ajj CiUjjji^K JiujL>Ji 4SLi_ui Jij «jjjlhS^1» ^ _ ui\ 
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2LlsB__4i< J^) ^ (J —C. 4_I—i_ul_Lj<! (35li>. o—^ 

^ jub 4U JjJ *(e/m 4JtSJI 2 ll--^ uM ujlP^V' 

^ Mj'—djoiJI 

V -1^1 oL? CT^ ~ ‘ ^ 2- »Ij-xJI 

JjaLtlLtlj j-a^l (3'*"j ' " J-*-* ct^ 4j^j . Oa^JI 

(J.ALjtJLt J[3^J 4jLla l^jL>. Of -^—rtj L)i cki^ Cr^ *4 tf oI^^ajo ^—« 

^ , h a^lj 5jJsii ^U. U) L^ a>^ 

^j| Jjli UJj — uui * rtt.^ i t l JdUj 

^1 Aii^jlaJl (j4^J (J»-^ ^VjJi <jr^‘^-i$ • Ol^e>^' 0^— 

J.AAiJ ^Ulc. (j—« OdJ-^^ (jiuJ-l^l^ Jaaa 

(jt L^jJU <jt ^Jla^j j-j^ U>^' 1^ 

JjI js^ (_yl£. I 4-J (jJJL£.LjjijO I3JL4C. jjjjiil fLUc. ^ 4aj— ut 

La / ^ .»Sl! L-u^jj 1J—ifuj-aj LaA*ja La^a IjjJ (jj— 

,CjL>.L*JU 1 djjfc (_3Ji 

I Jute jJl^__tdO V l^ l£^ (_^aaa q] 0 —* L?— 

(j^ t_>^| Sjtit oUl—<in^l ^ 

tCjl^LfojS^^U 4_jlq-*J( oliuial!! jL^jj—uil O J - ' * ' “ 

j^jJL j_jJl:vj 0^ L3—^ UiL>^^ ois Lt—^ 

ljL M( t j^^ ^ J ^alfcJI (^L^l— 

M ** 

er^ 6^J * J J^W ^ —“JJL>J (>* 

*% 

. 5 A j At,I t-t^ljVl (j (i("s~ (_)■ <> > <n j ij M i c . —oiLlJI 

1 ^ .t-tib Juu e\^j£. (^jJI joIaJI 

<±tje-jU ^ai*Jl ^Lat SiJjJ^ M-u— LM <H ^'u*'-''^ 

SLcj 5jl£.IjJI cjLflLfuj^VI dJLA (JId (_ySj .I M i ^" (<,uVtj 

SuLulJI Sj-iinJI iSLpJt 1 ^nnTTJ jLI^' Cr^ «ZjLil:>Jl 

SL^Vl tllil j La^I SjljJl^I J^Ad^U Jjj—wJlj 

(jl^ 0-^JD tliJIi ^Jl!La ^1—wJI S^ialJ 

,^JJ^S\ 3jlAV ^l^LfuTt^l (3-a^ tJtJ^ <_jl,jj!iiJl 
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^ jLujj il845 aIaJI (j^jLi 27 ajj LjUI ^ 

4-ft^L^ 1 jLLoj! (J-4JU ^U&iD ^^nXI (^juiSiiJI 

(JaaJI (jyic. j-sis <Litj • 1888 ^LatJl 

^^■ ri - ^T L a 4 4| I^j dJj—jJ ^jjJ L>^J 4 jjLo SJuJlc ^ a 

^jJuSjj^ Lfti jj fj 11895 j.jA^jj il>^j 

(J^ * ** * ^^gjbjLA 4 tfilV U cjLxjaa^iUI cuL^^ 

^^yl£L C^Ll^ jj]j i^jM^Jj£ C-^LjIj iL-djJJJjk L-u^Ul 

(JLac-? L > q "t ,a ojLjtJ crv ^ 1894 ^LjtJl *(Sjl^Ij SLuduLdul 

4i^jAj4 ^LdAo ^.■■ — 1£ (j;^^_cuJ ^jt JjjlSllI 4 ji— tij! Laj.-^! 

l(j-A cdl ^jt (jjj 3_ 

J-^ I aJu i - K iOlA-J-wi^l fj\ 1tOL>.^ SjJ^^piaJlj ((SjLiiVl)) (j] ^^yl£L 

Ur^ Cj*JjK ^) La^Uj lUj^ ^j! JLJ V 

if^\ M i l^ Vl Ijla *^CjIjJlJI (J^Vt 1^ 1, 

Li>^ 3jji J^I^Lj o fj^ S-*>h4 J—^ SjuLUI siLIjI B ^jlSj 

Lt^ ^Jkj jL:tei>.l cdJju l^JL^_ Ui\j Jj_<ji! 

j_^ La jLflj (JL^ JjjI^I 4ajS/V I rtjf ilr t La,^4 jj? —wu ^jjLljjj 

j^KJt (jjotxxinj 5 j q ~ , m (jjjjji ^JL>>| (j? i-fljjjiJLij 

BanumjujLi—^ j-ajlu 5 (^Lu a.1 t4-" ... I 


4ju 1V| jJaa-ol juii ciAiuij^iaJ) Jla LUtca jJl *Platinocyanidc 
^ 4__i^LuJI aj^ (jAbjj (Jaju— t-ul 11895 ^LjJI ^ 8 


L>^ I Jj" jl^ '^t ) tiJ J —JJ L^ SIj 

4 * 

4j!uLjlII < t^'H , t i| 3 J-^ Ai,,, i\i A J Cxjl^ . JijjlSJI Sjtji! (Jj^j jL_<jua 

ifUA-ll (JaaJ,I ^jjNdXI M l 1 bAJt g . (iitj >jUhU!^ ^Lau^j t-j 5tn 

iJaj (di_LJbX:v 0 < rt ni i^i 4 j? S^JLa-^ ^ \ \ 

Wurzburg Physikalisch- ^J\ A^Liu^l (y^ ii^ ^jj LdJj 

^IaJI jjLlj j-xxu-uja 28 ^jj Medizinische Geselischaft 
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iMIfcjU 


yillj ,>1 oiiju • 1896 

M ** 

LaL^iL&l tp^LfoU^Vl *u-*^JL? ^ l U ^t*JI 

, 1. (^i 2 juj/V( Sjal ch 4^ tal^V 

Jjl t>^JJ J—J>—^ 

4* •* 

>> 3: ^^ . a \ .^r.< VL 2L^UJ1 <±*rtiJI ^jjCj'j j m i4 1896 jjLu 

J^Li- t ‘(lJL>^^ t^) **^Jl3 ty^l ^■*— 

(>i^JJ L>^.CjI^ L 4>C ^L2aJl j 4 a±j a:xl_J 

^\hi\ ^LJS O-^ (J^ S>aU^1 4_^1j 

** •* ^ ^ 

^LIj 23 J—ii:« 1 CjLx:v^hJ 1 Ci>^j 

^j-lIsjJLI SJLpi'^l ^LiJl 4 jjuusLa^ (.3-^^ jJl ^ ^ 

j^j *^1>^ 14 ((_>jujlu-u) Uiul t!U5tJI CjjuSaj * jjJjjjJJ C^ 

tjljuk i(j^| 3 ji_<2u! (>£. (jj^Ttjpjtj *1896 

, ,,^',a JjujjJ i tr' <^i' (J^ oIj Ct® ^jL^-aL-oa J-^T 

*u jlLoI j i 1900 ^\jti\ ij-Js ^jt!^ ^b>^l jb—^t 

Jjl (_,Ji£. 4Jjjua>. ^.M <L«L^— Ui\ 4J ‘ 1923 j—10 

, 1901 ^UJl 



1895 tjliijJI ^j 6 o^l ^j.y^ 35 


222 




4j|^tAJt «UiUl 


L>^ fj—S-Uic. oi Jj^' 0 

i?-. 

4*jj(Vl C^l^ .4jufuVl aJiJb 4_t^La ^ ‘L^^i ^ * '^4 ciJ^jljjj 

I jJ) (-j^SLI ^_j^LxjJI jl J^Lj JjjKJI 5.*—,i| ^jJfiXi-aJ 

j —(L^la^^o j_^l ^Llail jJLuajo (jl__4JiJ (jia^aLc. j__<jj 2L«J (jSu jcJ 

Jo jU-^ (jjjxiaJI Jjjo L^ftd (Jaujj .oLfcL^V) ^ jJLuai) IJlA 

<-^jJtIi Vj ifl^^lj^jj^AJI)) ^jjuaJl ^ Jjjjj 

(U tfjjuall i_£>L>. ‘UXJj .4 _li^^^| jf 4 j _t-g^lim tliVLaJLl Jjtij 

iJJji J . j LU^Jj j| (jj ^ t Ju LAj^Uo ^ S'^ L^ 

^ li-LA (j! »CjI (ii-y CjLv^^ CxjI^ (j| l_ja t-tiji 

3^ ^—<-^^3 L^l J.»Ii—Lul ajjb 

jIjT j^A L ^t . \ ^ ^ >H L3^) Jl—:« ^ t L^l 

Ijuo.^jJL^ Vt^UI juaVl L^(Jl |U^I * i t i jLla>>? J < t\S ^ J ‘ 


.CjIjUJI (^til ^1 !L«i l^t (JUU^ iCjlA <ia:>. ((lLAjj8jL5tI.«jLfl 

(J^-^ ^i Lr^ ^ Ly^l 1910 ^LlII Juu (jSUj 

Jjlo j-ua^T <U^J^ Jl£Li!ul ^ 

JaaILj L^!j uirt ( i ! l s^jjuaJl ^ juuaSlj Jj) ^^jJLl ^.jjuaJ) 

jj—Isajj t3l*^ 6^J —cjMx L-fl)jub[ jL^i JU. J uSJjj 

Lijjl^ L^jf jjt 4jijiof _(fuj^L ^U*(j _ut (j^ *3^ jJI 

• 0^1 *3juiVl t a 1 y^rXl L(£^_Sj j^Llj4 


J'l9 t^^lAMVl > t>l ui Itl 

iSj-^ 4jl^ gr i^ti jjlSm JHa-l dJLijb jj 

3^1jj IojIj ol£(1878 - 1788) ol^lajl ^jIa j^ . 

4j? 11L>.L^ (3-^^J i^^juuaJI ^Lst^IuVl^^J^ljIaj a! jtXtl 

4j (jh—iiju ^ 1838 ^LJl 

*(1891 — 1820j ■ \ “ jjJL-tduSUf ^Lltii:;l^ ^j^LtU 

Ld^L-iiJ ^ <Lyt J^>?^ J-«J1 ^Jt^ls!uV tiJl!JI (>jV) 

hM 

”" Phosphorescent Solids i ^lib^ua^gJI cijI j 
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i 1878 till —a LaJ^j —3 

(Jji^^Lu <-£Ji . lib— lm ] <Lxi.ALa (^SjLc. l_3j—»J 

«* 

J^j ^LoIaVL ^jul^l ^ (1908 - 1852) 

Jjijj • 1888 ^Lfcll (_>^b ( 1 )^ 

*LjL*iJLl lib^I 1891 ^UJI 

SaMc tM-ujb ^ t 3 >bi^lj t^jb^l Sjl-^l Llaj? Jaaj 4jt 

t(1953 — 1878) 4jjl fjj'^ i;j;j-iA sLaj j —*jj . <t..> i ^i a 

JUjO (Jtstimj (jy — Uij£ Jj— 1^ —<-A 

jlc.L 2 j jt juu 4ijLc ^>9 ^>*1 t^l f 14 jL1j| 

^Jjb ( ?l<n~<i 4 L_jJ;J 1948 ^Lx!l lT)— 

J^\ ^Uo^l edjLi j! 

4 juit 1^ tiJLLA 1 1896 ^bJI ^bj 20 

^UjJI jl JLjJl ^ SubU 2 Ui 2 j <>c t_^ ;> Uj 

■ t ^L>-jJb JjjlSiil Sjui! ^ J , ln i^nT i ( ■I tj.'v Ojjl^l —uuf 

^'a t .U 4 4 jjj,i«ji^AJl ^Lfao jv ^j (- J J^tl 1 j^ 4j^i jb!j 

*k •* 

j2i\ 1JLA jbii-V J 3 UI ^ Ujj 4^1 

(_it5Bllil (Jz Ci-9^ljJ 4jjj.<i I (ijddJi ^IjJLl (j^ S.ail»-a Lcl_^f Loj.^j— 1-04 
<» •* 

jlLa 

ojjjji^ fjJt 4 ^jij-u^All jl^l <>^41 4^UjiV 1 j! 

^ [^jus^ ‘ lJ>baJ UA*^ 

LiUi JUU ^jli i^LIflJb L^iseui (^1 i^l^V ;,_>,.laAJ1 

^LS! JLft£.J.(j..r 4 MtJl f.J^ ^<U Sjiil |9>UaJI ^ 

(^Ij^jj^) lJlI (J^i 4jrtJ 

-j- j <>.t l 1 j ijj V du'a- ^ pi Jj—tduj I n *^}^JJ CjljtAx^ 

CUl^ J^tiboVl (>9 ^ ^< 0*11 tljLjib 

^lyVl 0 ^ Cf^^J pjjuaJ L^juojjiJ ( 3 —J>b o—c- 

j->U^I ju^ c>^“—^^ 6 ^ b^UJ ;> 5_^ljiijJ^l 

UjLxiaj lib “ -(jjjAJt S^LaB jboi - 01 ^ 
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MMt 


^Jut ^^LaVl {3^^ O^ (J!L4 

^ in^ll ^Uo| < rt (( L^juajd^^O)) L^!L^Llj4 JLju j_iVl 

IIMiti frj L^Laj 0^ ^ *^^JLJtXt 

«• 

^3 • lij^^ (JiAe 1896 Ji\j-^. ^Uj t- t>-^J 

^j^Ut 4 ^Ij^jj^A}| ^Ij— iVl (^j^i t-Ml<^ 4 m A ^Lsuil (j-^ 

fj^ J^b t>* ^J-*) ^>L«S/1 

JLd^ cb^ L7^3 ^ J' ^ *'^ '**''^ -.^tt 

C^b >i^) lM f ^ 4 jL^V( 4iAjl 

.^4.^Lua '• 4) IjbaLc. bb^ 0^ 

IjlA ^ It. a ^Util ^UdVI ^1 a**< a \ OjL^ 

4<L9feJb3^ 4jJ^rt4iiJ^I ^ (jIj CT^ 

CjL^j -4 - 3 iJ^J (J^^t C 7 ^ * t^jii 4 t Mitl f J ^ 

SjU! ^1 ^L^l oSJj .‘*’0—5! a-^1 -Ct ja^ U Ca^t .(.jeiljjJI 
Lt j^^-s i^Ua L^JLc ^Iu3 ^^LaVI ^1 jJt L aV I j^ 4 j_4ui1}Ij 

^4-A? JL>-I^ ^<4 Lua^LuLa I JUb '-^J ‘ur^j^ J*" ‘4jb 

^^LtaJI (JL^^ JA5 

^i^\ 422^ ^LtJi ^t.ii]t j^bJ) c^Lin^i 1:^1 ^3^:J 

(^i 4 j LajJbj Jj) *LiV ^ j <>«— 

4mI Lfl (jLc-j—i-uj *(j-^l 3 auS(V (stL^IxJI (j-a 

diLuil^ijJl ^^ t i% 4-t| ^jA ^Ir* ^ C^l ^ * **^^ 

^LuiVl Ijla 1899 ^UiJI 44 -Aj^u^I ^^iIxJI ^L*_ 

4jt JU V^ L^J jLftJLl fJjLdJ L^jjS&JxJ 

*• «• 

4j Sj^UaU jtt <Jljt4jili'^ cJiiJ^ 


o^ Jj^ sjjL^ Jda^^ u'*^') u-^b iSj3^ j-nis iJj^ 

m ' -^ H «• k* 

t 4ul£l ihjjLSt2XjUi ^jJl^ Cj_ <^^^3 4^1903 ^ Ijl )1 

*^j5ijJlI^I^ (Jaaj® Vjl IjLj^ ^(cr^ 


; IjJaI^I (bj) injtfjJ ^jui^jirt'jMi W>^ 4 iHrt*l Ci^^ll ^jJLj Aju^ L^Luu^I IILj^ 4 ^ 4 ^ (4() 


* Vjt 4 aI iVf^l j2u 4^JLtt JpJ^ 

44 


225 






•* %% ** 1 

. ^^itr>i^U <“i^ < II Lr^j) JolAlU (JL:^ 

4^p>D Qjt 1 <4 rtjrt'>itl I <i^a A;J-^ O^ er^l ^>^ 

^cLlIL oLuaXI oljlrtlt 3ja^j ciUjj c^laSsj t3t^l L^l 

^ ■* _}| IfLltj . I JL^j I uU Ijjf cdiju O_JjL>.f 

Ltiauf 1 JlA (jf 3 i^Stl ^1 LujujLaj^ (_flLubf LojA 1 i-it or 

(jrO^ 3j^l^t CjJLqX; ^^ (j^ 

m m 

* 191 1 aIjiJI ^Ljd4-}^l 1^3 < 1903 aLjiJI ~ ^ J.<4JLtl 

(jls^j i 1867 ^IxJI (jj4 ^l_uJt i»JJ J_“O^J CT® I^JJ^ L^J^ CjJJj 

^ tC j “*^3 L^dO-uit 

44 AMiflU Ij^JJ (J^ Li _Uijj L£JtjCi3jCajl^j_^l 45Uitl 

•«» m 

^J^ <j-«;lji^ 0^4 Lr^l JLSiiMJ JUI (Jdd-“ Cr^ 4.3 Aa 

jIjT ^LL (Jlj^V ^jJbj tluLcj , 1891 i*ljiJl U3dJi 

(j|^J|_^-uiJt «**><? itlj .^^^idU4 T 4 j9^^ t nW^ dJuJU^I 4^LdtJI 

«• M ■• 

jjLo 15 ^ jjjUt t ij—}\ t(1895 ^LiJI ^ L^jlPj) fSj3$ j—^ 
*(fiU 1ijb4iijM 0^3 * 1859 

^Lo^V 4jl ^ 1 c^LJJ^ C.tL» jw La 

L^^juajjOj 41897 ^ tA^i. ..iixf Vj ^lj^9_Ic^jJ1 

J[j> Ml a ^1>^I ^J^oSu ^ ^...^jluJI I JUb 4 jI j tL 

L^U! ^La^jU IjJj CxjI^ ^jjj i CjLlaL^ (^1 

1 aA iSjLjl^ 4JLL£: LAjLZtr,L ^^Lltl IjU^ JLAJ 

L^ ^IjlftaTcfatflj L^ \i J«...iLrti.'V 

4^t_4.tt^^l ^J^LaXI Jl^u—Ldui il)^ M ~ ' <jLSLa 

(JaaJI JidJU La^ iAjiJMJ^ q] 4A45i,4^ 

m 

— 1898 j^\j^ ijA L^ (^Luu^l fjj] {JIjLa c j,rt.3.>- 

4JLa (jjJI ^liJI ^j) Pitchblende u^ 

3jfj[^y4uaJ Lj 4j| ^ Laj ildL4^ a} 

c^^LSfai^VI Iju^ *^Lc. JoLi.»uj 4J^^^T (jM 
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^ cAatJl 4 ^j>A> 9 LiL^ *5 jUJLJ 

Jfi J^V t^J>All I Jj^ Jj-lAI j^\ L^jU f^l 

4^ LSUo? Lo^^T J—U—iii^l ju^ o^ juuj .cfJJj 

(jJl j-uSu 4j. ,i >l j.„ 4£:U1 4 ^j) Polonium (« «*' 

(^1 ^liJI ^ UlLIj .(c^j <I ^ 4iLj 

(_,.: <rij L»a^ 1902 ^jU<^^j^jj.^,:L_uilj.Radium«|*jjj|jj)» 

.alL^SiiJj ^jLLl ^>» ... < U^ 

* JjJ^1 LhW^ U 

6—- J-v 4 jwjj ^jL-^ cidi-xxj 

jiJ^j , (^jVl Sj-_SLw ^J£. 4aB oluxx ^:ij| *1 ■■.^‘. ^UJI 

~ (j— J* 4, ^ 1 ta il (JajlXI ^LiJI (_y/l3 jJI ^ “f ^jf 


(> JU:bVtj ^Ul Oyt Mi ll y 1 (>« Jf 

^ ialAJl V (jT «ajj OWlili (Jl JU:*I11 4:kjJ 

Oaj Jl>-^( Oi ^ «> < ~M (2)^ Oa-tJ djOA 

VJ.UXI i^f-4^( 


uaLS^I jai LaLSuSI (jlSj . iiAlWI ^Uj ^ 

ul b» (^j .a*x-ij 3j^ caL5i 2SVI Jivj iAuM^ 

IjL-j31^ g-ll,a«.Vi JT 

cJj Uai^ *>L3i 1906 19 ^ ^ 


oM,9ttA c: 


* 


'*J 04£>b ^ <ii>UJI jAj 4 a JA 



^>11 (jt » 



^>0 


U^4^U 


cuAIaj . CjL&LA4iy1 Ajlaj^ U U^i L..J j \jj 4 j>u 42jL^J 

lk>-* * . ‘ . ‘ ' * e Ujlia * 1934 jJ^ tJjL-«i 

ojUj - Ojl Cjt jLaJI (^jL>.j ^ (^jJI <jU»^) LajSTjUI 

1^31^ JlijVj .olAljuiy) ^jj» 2uat^ Uwf ^ 

«• 

^ jJttjisl LicL*_ij UolAi (J^JLOI J-flJtil 

^jii ^ .3^a*A CiL^li, VlJi2 Vj .^La»^ b a:U.. 

*3-«>LuJlj (>aV| JaSj 4^J|^;^I tlibUjiaJj J^ 
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JUJL>o LjuajIj , uiVlj ty^l 4t. Lo] CjI^L .i.ViiKI Jjxij 

La ^LkJ t jj^JLu i,^2A 4 ^jVi ay<»l 

* 4jLc 4 fl r*ii^ CL9^ c-fll I — SjjJI (J 133 

(JSLiJi ^jLtdujJ Cjuuu^! ^jujuj 

^LI^JlII 1 .gj^ oLflL.. ^JUb ^o-^LaJI 

Cr^ 2 -gl^ J-9^ c3^J il H^b 

*1871 ^Lkil ^j<ilrfci<ir.t 30 ^jj 4.^^JL^I 

LiJI Jl^j i 1840 ^La l^Llaj^ C^LL 1 

%» «k «* > 

(^,.«*^jJl l^LLa£>J (-^JLA 4aL>JLl oLlaI^I <>» <^>—“ 

■W 

(^JlJIj (jI l^jjuj ^cdlxA L 4 ] g t* / n a ^LL Lub^ i < nl jJb iiJJj 

** ** 

1 A^ji >tlj 4 ITT </*> I (jVl^V LaAj I I Ji3j Jijj__dj j|j 

iudLub (Jj^ (>4^ ^4j3i;4:M| |»Vlj {^JuiijSi_ Uil 

j_Iduf (^i tSjLjtjJI CijjtAU^i 3^1^. La^ (3jLdljil J—u«Vl 

** 

4jkj^f jlIji * ^ ^ 0^ Cy^ Ijl^I^ ( 1)^3 ‘ 

4 i fijX jJj *tjVl 2LpN,Lj ^yA <^lgg. ^I gr-t 4_j:^tj yA 

( 1 >^J ajlL L^jj^ 

^Ljoa Sj-iJiVl Ciiaiul * t 

m 

4,fcngL3>Jl <Jli,,ubjl ^L LaJLt^i idil^^ZLa ^* ‘** «* 

l^jpgZLg Ijb.giL ^ ^jjj SjJl^L jg * 

4". .^i^tljb t LojI J Igj rn^ J^OAtl ^1 jtj 4jf I Jb 

ilU^ J-i-iiP-j ^LiJt iUjJll ^1 J TT i h 

QjXai\ ^ loljjJi JU-2I1 Jg*< 1892 ^LaJI 4^^ 

d i j fcj CiJLali^l jblLu^UI 4^jJ (^ 7 ^ ^ cbl jVlj 

(jru IjL^ij 4 I A,<JI fiJJb (J^j) 1^^^ aLJI AjxualsLuUlj 

aLam ^tr>.. tjU olXA f^j .^1 ^TD^J 

JuiJ Jj4^>itl 4^ Cy* ^ <jSJ^ i 


^ 4j,A^il.trJt 4xdj^ ^LUTudul c_Jjl^ J^j (Jj^l 
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cyyit 


—Uiljj i:fcJU (^Ic frLu bjutjf 45l_uilljJ AJLusI aX 

<.k ' 

^ I I t a LJUo Cijl^ (jt t JJb (.7^ t 

^^jjJ <-,i > a J>A4 (|>'4 t l r t 1894 ^LJI (jjSi 4^44du1 JL^ cdj jj 

L>-JU-^ fllacL 5jlaj Jjju U:^ ‘XjjstJI ^ la^ 

(J— «*>. (jj4 O^J ‘(^liSLCr jjj9 4rtjrtU SJaL ia4 ^ L 

11894 jaLaJl Lx<&J^ Jia2—ui Ci-uulj.^ I tujJUo (jt 

.4ai^y( 4jL^tj Qic^ jjt j ^IkL^lj 

Cy* 'O^ ^JJ—Wi c r* " •• • cr^l <nljjJ| c*jl^ 

jjisjjtXL JLii>.VI 4^ 1851 ^bJI (^_jLLajja 
(Ij^j — UI LiiJp — uil 150 ^ ^-1^) c)ty»L^ 5j — t i-jfcJLlI 

ljj>tj3j;Uj Uljj— ui]j 1j—tbjtj LjUoj^jctS ^ 

6^ (^J I (jl^ aa*JI j? ajU t/UUJI ^ iudjaU 

laj^L^j^ Sjl».(j 4jtJLo lJLla .^aLi J^ aL ^tu ^jtiXt 

La^iLuij a^jlj (jUjI L^ *1895 ^ 1*11 

^A> 1 ' L^aij (_yill — ui] *(jjLlJ 

•* 

juA aSj aj^j! o^J • 

.(jIsjaII J 5 ^ ^jU“(« i j (jj 4jf ^ —tji;>JI C*flj aLx 1 4 n-xj , la:>. 4 ju^ 

1895 jiUJI *5jjL^t (_j. rth laSlAj 

jj - ilL>.[j JJ —<1 Jjt^ 

1a^ ^_yji fj-Ll a; (JjLuJI ^ Sa^jJI Jf4uuJi CLulS' 

• '*A£.Lud Aijia a>.L ^ 4 tA L ^ b bale ULb !jl^ jt ^ (jaLuj—wiVl 

to to 

Oy^ JA 5 ‘lh^I <-3Liu$1 j-o (iix^ L>i>6^ (liar*- 

* ,< < » LlXI Jjjijalj a^ c/m ijjmulAjI 4J-uL^ 

oLiLda]| da-Aj ‘JasAiA cjLL *(_*^LiJLI *a*Syi ^ *_,4—^UXI ^i^LSULI 

>|«iAil jUftjVl C *dl < L^^Lj 4-La (Jam udj-t-u ^*'*-j -n^ 

(w^aJUJI Jjj itLu-aJI Cil ^aJajtJI jjisjjaU :Great ExhibitoD (♦) 
i 3^) ^1—A.JJ culaj jSj i(j-iU 

•(5j>*4t) (1882 - 1808) Jj^ (^jJa 
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*• 

JUuj Cli^J^t 4^1 jlu«| CjL^jjv 4(jAJCL^uut Jl^j i JjJlmU 

^ys^ iLi^tj .^^^Lu^yt CjL^J^aU Ufll M i 't^ l ^yA JdiLd oljdLui Cam 

^1jf ^yA t ~ oLc^^t aJJb ^yC. < rtMt^U I^LmSLa ((J.4Ail I Jj^ 

i,^^Jjj.LA^ 4.AA*nj (Ji^lXl (_ylg. JlJ I 4!i^ J. AA I u \j , > TT t I h VI 5J.^t 

CjI^I_ IMA ^$JlA _m!>U ;^jJLI JL^ JLZuI (^jLm tla > . 

Lji^^Jj 4^ tSjA^ 0^ Ca^^I ^ liUj t(LJUg. cPi 

(jt 0^* (JjjsIlJLI cy* *^3 " 3JjU>a 

«„ rti"iV)a ^yA (.9^ t JUb Vjt ^yA 

K*<Tr,iti 1 JL^J Ui*A 0\£ I fl Mjj. jju a JI I jjb 

(jl^ oJl (jj-i <>• cLjfcJl (jJi J>>j La (jltj-Luj 

...>itl ufl)j..il"(.U iib^L^I Ciljl^Layi 4jJLi Cij^ljj 

l^jjcjLu 2ij| j^l jJLa 9 j51s C*1»u > 



. 1937 «3jujL^i frijM^sJU 
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Ul^j JiUuSI 

CtiyT) 4juil 4, ,,, j.nijj L^lc- (J^ ‘ 1896 

4.^£^JaJ| <^i^ 1 Ld^*,<^lU 1 , 44 . 1 ^ 1 ^ Udlji_ilu| 

** ••**.>•. 

^jSLcu 4 ju^V| iOl^Ljtjl ^Juluf L>dL9^ 

M il qa cl 5 ^ (Jl£L<^l 

(jr^ CjVjLlj 4 1^,4 4 j i tijUlliLaj^^i^SLJI 

CjLvjII ^ LlaJj ^by* (jr*l CJ—^ 

L 4 ^ CjL^LiJuVI La ^».uJ^LljLaj[j>^SJI 

^UiVi <i**j jail u 

U^>“* 

^>>.£^1 ^1 g I nj^ Lo-AJl^I Cy* 4j tfJjjSi^ ^ ^ .^."Xl ^ jJI 

(jja CliijlAJuJuM Ajuuoj 4aUSt 4^Ldu| (jSLo^ (^jJll j-u^ (Loll 

3jS 4Jj^^^_uSlj (^Jba (JjJd? JA? 4 I g.i.tij) 

JJLAJ ^LLj _ ut\ * 1900 ^LaJI 1 Jui£^ (JjoJU Jj^jlitj (jl^ Lgji^j 

4 g n»! ^1 (jVI , ^*^LaLc. 4ju_ui! 4jt_-ifuVl LlJIj ^ ^ -1 > 

M 3jj J^La 3 jl>>Ij L^ CjL 4 J_ui^t {jA oljL^ L^l 

otjl^ 4 ji— ui\ (jlj (1908 ^LiJl La (jUj|^2SUj 

^ J^^LSJl Sbuif jLa (4^^t (^t) ^IWl <J[£. Obj^i <>a 

^ Uittiit o l 11 4j|^ I t ^Lu^yi qa CT^J 4ju^| ^ i UoL^ 

*^jpii^| 4jtpU4? 0 I 3 

j-uu iijjL>J ^,^ujLm<! (JSL-Aj I JuS^ -l»J 3 ^jib J^-Slul pL->- 

44 

^1 * Jhfc ^tt liM LfctU j_d ^ ^A 

(j^ILLuii 1 4 ^J 4^141 18S1 ^IjtJI 4j fffb*^^ 4j.je. i 4 

** 1 *• TIi 

^jl3i '*" t.i t itiVI ^^JojlII ^_ysA^i 4^1 in litnTiA 

—Lu »1 i*">fl il Juu ^LajJJ < tiU t _olll it^rt4 ^j£!.>aJ t3jt J :^lJ 

4^ ^-0—cuJ jiit Ca^^il ^ (J-A:f ^ >Ai <^-^L^I (_^ 

(J-<-a^ Jjj^jjlj (j! ^jA jOAjJI tjylC’J * ^LljaL^I ^dJj.AA^ 

Ij,U <>> a 4j^ 44-ALu3j ^I* i« < 1 1 4j , «»(j^ i.g (_ylA (JiLflJL 

^UJI itxSB^ ^jj —uj ^^£^.2111 (jSLlj cA JuJ jwj ju 

. I jli£ j_yJ| JjoSjitj jiLui jjl juLi 11899 
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yujjl jL-tljicyaiiaij) 1898 

< jLjJh-U^ 4 juIjV iJLlSl 

^ 4* 4* 

4^jjjtau!liJLtlj AjuLuJI c-44^aJLil (Jjufuj *4^jidjit 

m 

*LiU9 (>» (>» («— 

J> 4< ^r^ii Uoju^ (^1 jCtdj ^ Ct^ ^J 

C ^) 

^ JL^j^ J^j / ^JaJ) 

4jf Jtjj^jjtj lJluu^I ^U59 *(1956 — 1877) jJjII 

J>btiVb o^i ^JLHtll) ck>^ U*L2u^l iMX^l SLU: 

.L-iliitfl >Lai£. (>o 5jj (jjj 5jj (Radioactive decay 

5j j Sl^j (Ja^ 1 JjJL>«j) La 5j^ ci*JL^ (j^ L(^ jt LoJf oLoa—*.**:^ (j| 

(jja 5jj liUj 1 ^ uj^ *(c 7 -^J^^ ^1^1 ' <^ ‘ ‘" La 1 j| *Il4 

t JJba jJl^ La jjLl (Jd* (_y9 Lu^t (S-^3 —“ “ •‘-^dlieja 

«« ** 

J[5aI(JI IjlA (jt ^1 J!La ^jlula 5^La ^LbJj ^jja V 

diljjJI 4jLiJua *5bbjua|j SjlcLoJ CjIj jJt 

4ji£. ^ j , i , »7 >JI aIu La jjk t JU&j (j^j C 7 ^ i_dj_ui S ^L*^! 

^JlaA *(J^t^J^tJ {SJSJ iH&lf life l^iitl J^^^aJI)) ?cJiajL^y4J 

•* *a •* 

(jy^ J^ojlXI (jji ^jjjIjJI ^U__4^| (J.&5j JjlaX 45j9jJI cjI_ujL^I jt tilL) 

tiiljL^) ui*^b (jf^l t cdstil 4jL*j* 1602 ^_y£ 4j| 

oljtlUl i h i^gj ^?rn m (^^LaJI 1602 Jl . ..-w 

«* 

^ Vjf a(jljh^f IJL6 ^J . * A .^^IjjJI 1 jSJbj ^LLutil ^j) A^lojUXI 

(J iC , , fVl JlJLo c)^ 

t j5j5-> . t l (i:>^L jt ^ ^ V L_45 J[j ‘lKD^I 

tl^lj i(lj,.^ Jj^loVl ^All (J^Lsfcjl (j-a tdJi jjVI i-fljju 

1.^! ^J»—ij*l) jjuaLudl ^ ^Uca (jjo JJ_JL1 (j| 

4^lJail 11 <1 ii~i (nj —LM 5^lJaj ^La— u* . jLdJiil 

LaLoj) 5^jJL»Jt,l 3—dLLalJ —uuja o^JLoJU ^LoJI 

(^t—A ^ ^ ^JS <Gjij l^J It tjl A^l (4|t) 

Vj 4 j jjSo (4—Ij i 1895 jihLjJI jJla ^ Ex"n i24 j|«1900 

*Ci^lUttl aU! ^ 

> ^ 
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Jt «yriit 


l^L^I V Ua (^LLU bjJL5«L/j LiJjlui-a jjIju Ji>. Ulla 
IiIlA ;jf ^e-cbj! l^jJI —uJI jJb ^LflJ £j j 

al«l 5l^ V^iSJ (jiac.! t^jJI jJk ^LLaU ^jjl„,4,.U 

JL^tj^L^ i(jrtj-_<jJl £jrtJ>La Cilia JSVI ^J^£. 

JoLliJI ( 3 ^ -ijj^jib ^ 4 " «J i^JlII) 

Ixftl—<jit jJl i^ jT ^La£.V dJjtj ■ _jU ^LuaL^ 

4tt 

. 12 Jjuxilt ^JiA 

%* 

(jl^^ljl^ i i' b* >» *i L5fc:vLl<jl£' C»-^J 

(J—® c—(1>^ A^UaliV I—a^a ja 

I>*1 ? ^1 Cr^i A>*dli *lU# 4*aL»* (jja Uisjx. ^ a\, 1— Jj[jjt 

4^ jiljU tta>. tj ~«( i M i *t La ^j-aLx ab^jiD IIsLluil J-aJLtJ 1907 jaUJI 
4^^ (» f^tXA 4 JI iAJI CjLa^IjlII 111 d^jtalLa ^ 1 . ..1 . 

(1)^ kX^lj i*l^ (J^l^ ^ l l r>*i<n l j (Jjj^ (j^ J-^ dl jGSj ab^jd) 

iyA CjI jj Lg—Mid (jyA LnJl CjL<w_ctt:v tj! 

djuj .(udjtpSJi CijLSfl L^t i^jd LlV) VI—J' 4Jc^| 

Ld! CiLaJ— ui^ j*) Jldli—( jjI (jSl^af 1909 jabJI i IJLA JL^Ij 

lii J*lj SjiJI loJj ^ ^ SjJjHI l^l j 

O —* L3^ J 4j ilo L 4 * tt 

1882) JJLa j-A ( itj 4^JJJ Ci:>o) Li*^ tJjbaBl! 

.(1970 - 1889) oJ^jb»CMdjf^j;j(dLla.j( 1945 

^Uiyi c^LdiSla t^jJI 4_udi jj^ jJU ^\jjt ol 

L7^ ‘(JbJt 4 tj i i to j t Cnt a7<f , I aJJb (jf IjJd i<La—ui4<b 

“ CjIjjJI ^ L^ JUu 4rth.jic^ x^yualjjo LiJf CiLqou-u:^ l^L_u^ 1 
Ciljdl iti^ (jJ-Mijbaj jdi LaIJ jvt ^1 9jSb—LJjbaedl 


«Idf CjI a j m:v I ^| ^ < a \ 

^1 0^3 .1908 Jjy SjiU jjlj (*) 

5>jUJI (jiJj ij.LVl cUj Jiju lULSJI ^b*^l ..Ula. 

pL^jill JJLM 4jf ^ Jjjij jlj ^ J^iuil La .4j^j L>a iIjjIj! 
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5j jJI ^j£, Lcj^ U^ J^i 

^j)^>4-ill (jufe;^;rj.^ Iiiajfj 'Lr^ 4jJL lteTL— i t il 

2L^Lsej| 3 >*— -*< ol j 3^La Qja 3j.4!tJ Ajuful 3jjJI 

(J^ ti 1 1< CjUau^ Cil j L^l^-l J 

(jji^ 4^L^yt 4/•> Mitl Cjt^ L^l oLx^i—xu^ jJi£. 

1 j'-^** c^jjsut ' ^ ‘^* OJ^j W:S^1 Ct ^ r^< 1 t^ j;i A i‘ Ut 

f^j\^ ^ " >*>tl 3^_)iSj 4^ -■<jtf? 1 jGjuA 1 ^ I a J-^3 4.a>*D 

(jjS ijCJl>.^ Lilt cj\ qj<H"w IjiflJJ ‘J^Vl (>A jJtii<aj 
jlI^ jiLuj LjLp*! L^jI SjjijjuaJL (^^Jou I jut (jL^ cjU*.AJ1 

^ 1^. iJl • 4.jjv^ja 4 fir Ml CjI j 3 jLc olji^jkJ 6jjui\-^ 

«* 

SjjJI ilsBjij S.1 j^ (JjO L)^ g^biJl ^jjt 

4_ul£f .oLjji^j^yi QJi ^LmumiJ 4iol»;^ 4 rtj4 J SljJ 

1 jut a<,» ^1) central nucleus 4^^1 3l^1 ^ IjjI ujUu V UJ! 

jj£. oMcVt (>a ^1^ jjL^* ‘ 1912 ^UJ( ^ jLioH 

jajjJl ^UjI < rtjrt-^ (j-oLttJ 34 j^ (Jj i((jJ_(-ojLa — jJl^ 

<-flVT 8 Lilt CjL^JLxjlS^ (j^ jL>.ljJI (jjj (JjLuj ijL»jjiJ 

♦ Lilt ^t*>3j Lcj 4 i jl>*I^I (jj^^nCiyi —<<1 ‘^ ' 1 (Ji-« 

49 u^jJI 4JL>> LT^O ^ j ■ «'^ - <-7*I jjj 

iJLsftjllI J^t:ij (jrujL^l a^t (^1 (3^^ 4jL^ t(Lilt ^*-1—Ui^ (jjj ^yi 

^ i3I^^Jl!I (_yli 5^^—<iL^ 4 j ^ u jjt i. tf\3 i 4 d^^Lj <JiiVLi^ scjj »4 

.^t citp^ (jJi j^llL 


(.iilt ^La 4^1^ |jL>>1j tin3*4 _1^ 3ljill ^t diM . i^t i ^ j 

3ljill . 8—10 4jL»jdU ya Ljlsi4JJ (5j jJl (jjo 

La ‘ ‘ '-<tl j^jt (^Liil 2Luj^^ Sjl, j*.'jt.L_ ju3j.c, jJL*jll_«i4< 13—10 

a£,^I uJaV) oljjJlj .(_yjLijjl^ (_yJt 4 > t ttllL (J-aj 4.^ tilj L . ' * «J 

* •• ■» * 

ciLLa-uJI ya 4^ i i^> ajJLa.^ f.L i ia. 6 

(jt 4jt i!u (jja (jl^ La j^j) I jut *(_>i»— 1 ^ tiii.it, i iJl—«J1j 4^^l 
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^yy^i 

Lu U (jt o^ ijA u^l J_-i.jb 

^ .4^ jjl ^ ^^:J^ ^t:jut 

4^^ oLbfci Ja^p 4 jMnlr> LU4j^^| ^^1 ^ f, 

• (J^ojKU l^t^iaj 4^Luij 


4j^Ui^yij!iUuv« 

(>9 t4W. j-WM- Jj2" . . . a Jkjt^ijilj jJilu JtjjV 

Li^ (i^ u^ (>- *2j:aj 43. jjLu 4_jjI3L^1 

dj.A oj ^—“ tJjjjSjjL^ fjXc. 4^l!iJl Aj 

Cll^ ^ ^jVl ^Uil J3U LilSliL j) .2^1 

5^? Uj 3>A4! 4uLoU,yi) 0>«JI CjUal^iil . a 1 .^i.-.o . 

(>■ jl^ * Asdic and Sonar Ldjjjf ^ ... !> 

1919 ^LfcJI jl* . u l U j Sjj^aim ^UJVI j! CliLuot^l 

(Jj-»ljj . J-*a1I o** jo j oijJLtjal^ ib _w(t^ (j j--^ ..^y . . 

Ul^l 4^U >i>M5 J^l 4„.«2i (.Ldl 

UU^ U I j] cn^jtp^) dilj j <:>jk^ (> uiL^Ij *ojl-jL. 

jjJo ^ «(.,n.»jyu^l jjjs (_yjj LiJi oUj ,.i-^ Jjt jj 

IxA ciL^ L^if tin^jjjLj^l 21^ 

«Jj^ —* <J“‘“^dJ *(1920 ^L*31 L«-C.jala-« 3j-a (_^ji_Jl 

4i* 

^ "*^^ *** —<^t A-ji^JtJI ^JUb jjT ijteolftlj tju^ jta-uai«J 1 iL% 

M 

Vb Ih!-*^ LU*^ ijj^l t2j j—II 2l jj ^ lijjuv ^ U 

4ijjLi ^ ciJI^VL JjjAjjtj sLj^l 4 j1ju 

1924 - 1920 (^U Oru U:ii^jU:( 1974 - 1891) 

Ui^ oLSjjj^l cjjjIs ciiiVl j-_*-oLl*Jl (>8 a^.u Vi 

t^) 42Laj iy^j cjSjJI cdJi . LAJI 

^U. i, U . U cula^aju 4;^ * 1937 ^UJI 

^L)^! iiUl£. JzP' Cr^l 3^1 3jjj^ Lwl^l 

‘1914 j»L«Jl 

%• 
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tiUjj (1931 (jj-uiLu <—sjT uJuW (* > • *' W 

^ (>*_9 ujlAw^ (gjjjL g o j!) c,., b I , MH^ I 

.SjjiU (^jjiJl 


(1932^ p i»i Lttjutf* (1912 (j[S^ 1-4^ 

Lo ^ CjL}^ clLjJblj 

t—1 Jjw jJI (4JtVl j^.M.tin'itl ij: irf*>iff . cIjIj^ (.3—^1 (j^ U — 


'***' ^ ^^uI^LLaJI (jl L^l S^jJt c?^ 

1877) (jjij—(^aj jL^yi I jjt (3^303.3 rtl*iV aj 

j,<ittl 2 LjL^ fjtiy \ J4fc4 tjjjjiAjjj ^i(1945 “ 

cdl Jut^j (^ jj) 

iftjL..lt ol.4 MiStl (j>tt t jjt (1911 ^bJI (_yi3 ijS[—<du!l(Lc 4jtjal.^ 

Ij^leu La 1^1 1 (3 ^1 ‘ “■** (tj fl ( 3 ^ Ll! JJ-p ct^^J 





fijjt (_yl^ (3^^ *1913 ^aljLlI .(sLflllsta 

Lldluf Lo^ Jl5^^ ^ 4 II *T^) ((^^LlajJt» ^ I til 

jiL^ . ((JjJJlJI JjJL^I <_ii^kXLa l^lu 

JLa^j (jjj—jL*£,t (_ylA uLAj^I 

#• 

IDischsirgc c,rj iIjI 4i^ ^itl 4 aji—mVI 

j^tlb ^l^ljj[pS[j| ^ Lr*^) TubdS 

1^ dyA\i tM. i 4i\ |jub *4\ 4<ulglttllj CjVL^XI 


^ * * *i itl t (^1 6^1X1 ^jduLuiJ ^J3 * ^3^ 

C q\ cloUJWj iOLj^Vl 3 J , ^ (l^tij C/m jj t t j i rtj j| 

i 1^1*^ 4jLf&_U^1 ^ 4Jj£LIf L^lijLJ 4J^ 

JL>-1^1 SjL>a(j i tt\ tiJU^ 

1 j| ^LaVl 4__^j.5e3 ^ J^I ^‘-^ 

La _ ui] jJt 1 JlAj .(Jb! WoJ ‘(J^^ Woj 
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^t4lt tUlUl 


(Mass spectrograph <JuL 

Ju of u>^T U-jL^t ^^\ 

of JHa Cj^Lj;^ Ci!j cijljj ^ a^j r.^ CjL_c.j^4^ 

O^J Sjj aijSJ M!u 16 OrUfc*«^Vl 5j3 

CjUjx^ Jjjijilj ciLuaS LcJui: cbjSi 0 ^...< Vt oiji 

<JT^ Cuj—aJI ^^f SjaJ Mia 16 L.glfl J^ 4 ^ cbl^ LiJf 

ij —fl 4j|jLso| —w J^f of Lsfcji^lj LiUi 

Oil«Tj>*-a^ 4jli IOaqI^ A.t | 

J^j) 1922 ^.LJI ^Lu.^1 ^ 2 o 5U 
5^ c^lj 1900 ^Uil ^ 4:f of *(1921 .UJI ^ L^ 

jL_«j .5>j^ ^jLm C^Ij CjUI^ *^ 1 J 42 ^ CjIjoJI of 

JJoJI 0- ^J\ ^ OiH^I U>^f 0^ JjVl jLd*JI J>u jl^VI llA 

oljUl ^Ij 4 j Jj 4Ua5 J 4^1 JU V t^jJI | 

»cjU ji .u: * JI ^Ia0-9 bijulf ;<><>>•; ^Ua^-J ^Lu ^^l bLu_ ul 

(>i1j sjjf^ 3*1^1^ UyU j«^f 1920 ^Ul J^Ltj oHj 

.(5j>x. ciljj l^j$ ^ \^ cjI jjJI 0^ J^ jjuc 


^abJI ^Ij>^ 1 Sj^Lv 4ibil, Juaa. jL^VI 

CjUI—U^I U"2a 1932 i^bJt ^ (1935 

*(1958- 1900)4ijj^.^'(1957 _ 1392J 
of 1930 ^bJI ^ *1^ ^ .(1957 - 1897) c^y 


JjU ^^\ 4xlVl 0*4 1 jjj^ MSL_12^ UJf oUj .M*^t b| 

. a*jf ^] j^aVL • f-^b- ‘bAf 4>ba Ujj^ 

oUu^ ^ La^f 1932 ^LuJI ^U, ^ bbfj 

oljUt 0^ Ua^j 4juiVl o>» b JSL-1 UJf 

obU-^yi oIa t “4j i f ,. jj .(dllj l^jjf LU^ <^Li>iJf 0—«) ...tj 

,1^1 U4-J i^j;:! L^p.^ (*) 


'^■1^ Ja>» 1926 
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—<jU LAOt-fiJj (j^l CiU^Jj^ 

^Uk^Vl -(c^^bM' (> 

*» *• "“ 

dLjjL!tf ^jSJj * UU; g^U—4Si<j t>0 cJ^iSLa Jl^ jjfc (^Cdl 

cSJuLsbja oLu-a-u:^ 4 La ^jt 

Lbj^Jb c^juuaj dJbL>Jlt oLa^ -u*:>Jl oJJb jb ‘fiiW' <>* 

(J_fiM i^jJl (IjrjjaljUl rjli ^^l ol^) CJlbJJL^^^^ 

*• *► 

LaJbtlubA L_JjL*jit ^ dJ^jLu/ L?>^b *^b^ C>^ 

(JLiL>JLf j4J__ca^l I JlA J^J fijjb 4jjL^ f-y^o JA J^tj iUsj-A uJLJ>*^' 

• Ul5^JL^^ (jA ^ 4j1j^ 

(iJLjjLfo tl>ljL>o| |4Jac.t ^ ^jLa» j-aVl 

fjlji jJl (l)b ‘ ^1(_yi JoLwuJLj ^b! J^Li. 4 rt5-w 

(Jlo (jJ^-«i*JI oLuJ^L ^ i f . i^Jjt jj ‘O^b (jj» (j^^l 

<^,1riflia JSlAj jJj tdjjjL-iij 

*jji.^b Ujba^l 5j^ (^jrj-Q^^bua uJL>^b oS^±/i 6^ 6 ^—^ 

LiJt CjLcj—W* 5W JL>.JJ (j! <-4^ ja —Uiiul 4j| I Jj (^-^b 

^ 5-*:>.MlLa tHjbjJjgJ ^■*t)^ (>* 

(Jjja (^J SjbSi^^ t ^ A ^ <-ub ‘^b^jJb 

^ lii! j fj \jj *6jL?^lj oy±H Cy* ^L>JI fij — ^ 

-^11 jut ^^jjflu-flJLl j-^ o]j ‘1920 ^1—*J1 ^ 

jLobVt 4^jbi plU" ..J tiU 1 jut LlJ j-^uJiis .^*^1921 ^bJI 
^LuVt cJLuaj 1 <1 M'*. ^^«bL<aj| ^bJu—buVI 4jLj (jVI ba 3—cu^btjj 

SjjJt t::jbjSL» (jjjuj^l (_fll—^ Ij^j i^^jjj^jb 

jJi (jLSUi Cy (j y% .. y t.jj JLauifl 4 ^! (JJb^b-a U t 
SjjiJ! cui-*j>uj < -<j^ l j2 <-ii— ^ (.7^ Ibl j^ .^jLSJI i^J—j (1^ 

Sljjil LT^ ' b* ^ ‘ "J ^ 4jL5fc-<jJl ^J^ 1 ). M I jll 4.(^1.%J (jb 

j_^bJl 3 jL^ * y b^ (iJrt— ajj tAlsa —iJI 


. f. ^jua.tl 3aj iU ‘J-^^ 

aJVjdl ^ ol^ ^tLtl ' j^-* Jp lajjL>j ^#__uiVI Ilyj 3 jjoc. oLkI^I (*) 

. 4jSjJti ^5:)J1 LT^l jy O^J SjjLm 
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tiuat 


j-iUftJI y ,,nU l ^L«__4iyi Sju^ jjijJI \lA^}Uh 

JaKJI j^Vt jj| .black body ^yc. (Perfect radiates 

^ U^tJuci Ua^j ((Lie. daSlMJI ^LuiVI ^ ^ 

6Aj loA 2 jUI L>u; aliiuL., 

S*^t 4 j ^Llj uJutA jl? !%. Sjlj^l 

4L^l.a (5 ^ ai*3 ^^5 i 

* ^Li—«| 5j>i-o ^jd oUi UUj ‘Uijuj 2>ujj 

(^:dl ^U_^yI laA 51 jf IXfc .1^1 pUk JL^J 

Ji- UU^f 4^ .Cavity radiation ^U_.ii»>.l 1 ^ .J 

^ jj (Uiik^ al£: j^Vl (d_^| Jlo tjjCj M, jjjlkJI 4 ^ 

u>^' cjLufx^^ljlj^(1887 - 1824)(_aj_,i^Ci^j^^j^^ 

^J£. o^ (4ij^! j|^Vl ^uji^\ ^Ud«y Uu»j j^LiJI 
aJUi_u.l oVjU« (> ^j (^lUl 

^ ^ jjL^I ^U-^V! .Jula ^Jb iJu^ ^1 

( Ua Ci^Ltiaij ^ J>9-aJI (> o^ l^b - ^ 

J>u(Vl (d_ui^| (Jt^ ^ .( ( H ^jJlj Sj^l CiU ...rt.!l (jL J^Ij ^ Lul^ 

«* ^ 

I^IL (^1 0l ci(^ Jl^^l ^>d 5j;j ^ 4 JI jLUl 

SijaJI tfaA (jf U^ J^Vl 4^^| J|^V) jsf 

Oblj Ul^ja^Vl Jl^Vl j5iL 

^jj (jJ] 4ii.Lu( jja*. (d;^ jmt Jj^ jL^ ^ jj^Vl 5 j|j.3. 

j—(So jjaoJI jV tdJjj lb 4^jl4 ibs" (>* -ijjt jl j <o>.V) 

4^1 olb SjIjohJI a^^jbj Oilll cru ojlaj , Ld Jt^ b>«Vl p...-^t ) 

.^^^1 Sjl^ oUjb <_a^Ul *tiUUJ| 4 j^ 

^ dk 

Lu»^ .»^jy j^Sf» ^3JLWI ^UilJ 

J^f <>» l^l^Li f^UL^ jl>.|j ^ tiU^L 

(^Ic JkAj . ^{jL^y 
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^ A A fi ^ plj^^-L^I jl i I nt < H I A ^1947 1858^ 

ISLuaLujJI (_yA 2Lj_(jjLyuVl 2L_ wjIjjJI 4 r i^. i^ 

M 

c^LSu^l djuu Uj 1895 ^LiJi jlL* Jjb^j 
Entropy I w*^tj jij—«jtVt —“1 

^>4 O^J .LiJI juSj erJ^ ^ ^ 

.(obiluaU tijlj i^t ^jufc ^ M uj — 

<aJjbfc>i J>Lk (jJLc. i»Lj cjUL^aj tii—»>b 

km 

4l^l^ 4^LIa^ C?—^1 

((Sl^LtaJl ^Lo-ui La 4jvjkj^ (jrj^OjuaJ < n'v <1>^J t^^-aVl 

. 4 ^Li.aj<tl j^LuJI <^ 0 .. M.J U 4JbU-- (> .energy elements 
^o—j-o^i eijLjjLjIxl] oIjlI^I 4Jla ^LU 

t J 4^i__(jiim ^c.»jjs» 4 ( j H 

Ij-aj L^ oiejl .constant of nature 3 ajjUI I ciull? 

.Blank Constat tilj^Lj cujIj Laj|jjt>i 1 jub .h ^ 

14 jk^LfcU Cjrj-J>j ^Lal:vl lA —>Mj 

2Lp-lj <>« ^J.5UI (3^LiaJ (^1 1>1^J * 1900 ^LaJl J i^< »J -^ 

j 1 j 'sj2 j Lt>^^ ^lUa ^ «^j;ij!tll)> 5^^^-ill dAA du'^ j^ J-S^ 

ciIj>Lj V .#.L).aAl( (j^ Sjjjlt 4_j1aj LJIA 

•ftfr 

^ \±)^ <LaJLA (^jJl (jyJj —A (jJjJl dJ^Laj Vj 4— i-aXi 

M ** 

^\cr /*iV^ 4^LIaJI ^ 1 J>A 

^ J UjL^b Jj 4^^ 

Sh tiijMj ^j>*j j—(iulajfc^—.-.I JL>- 

_ IMA (J.Sjuo 4- t i» »t V 1 jU. lii Cl»ij_iij 4aic. la 

^1^1 ij] jl LiLMj 

LuijSJt Sjjj (jfj ,2 L»SIj 4 J!Uj iSLlaJl Lulj^ 5j^ tjU 

a ^ aLl^ JjI ^ L£jjL_.i LaJLl£, oljj —LU (JJIX^ JMJ iZi ^ ** a* 

mm 

* LT^ 
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«yiui 


L fi **'* 

(1905 ^UJl —(SojT Laj—(I j tlo&J) (jbj^ Oj^ (ly* 

iixStJI ^ Ljjj)) ^jl—,, uf L I ji^V M, Ji^ jJi 

l>^ jl»- * ' —Loj pj-uaJl LIjIjS^ (JjI m ^jJt 

UiisM L^ (jrtluiijT .((Jjjj Sj^U. <Uk, Jlj j^jJI 4j? 

Sjisxlll ^_y\£. lf > ft 7 ». t .aj ((iljMj 4 j;Ij^I iS^LbjJI ~a 

<—k}j^» Ajt^j (ilLuij ( _y I (Ij loJI ^LluVI (j! i h (Loj^^^U 

o^ iJl <C3LL.o. ^ J. („VI 4JjLj 4SU» b:)j^ 

<iU ( L-ui^LLL«J^^ Lc.Lx(i| jf LaJUiL (SjjJI SjjujLjt 

V (hv (iljLfl^l i >t a (JiLgj (_^lj (4l<^nia CjI jSL-i j_y 3 cdJj J «Ai 
J^IaJI ^ O-a^l jt i l t t ^U—(iVl JJjj ^ 

4.4-1^ 

<UJaa ^ L^jJcJj 5^ij U^ (jj—(dU^LcLaj^^^^ 

1902 ^LJl ^j .Photoelectriceffect j^hJ) - 

j—^bJi ^ oL_L.uijjJt jjT jjUj c.uji^ 

J-^ cr^ ^la—uiJ LaJlI^. 4jl i-fl wu^lj 

^liail (j$^J (L ^—uLoj ^liaJI 4 * i t (, U ) CiLij^pCtyi ...t) \jj^ 

jJ^LOUi (jtj^ (j^ '—^^^1 Jlj—U^l L-a ttiej 

CjLjjj^P^VI f^a (jic. tiij| jj - LLaLj g-^.ntl JuJL«i e-jo^l 

. tg .urtt ^UaJl <lI L^ ^j —s,jyJall [jjSa a^.« .U l 

(jf (crpAuT^ <-dJi j,jf.ni* (jSLajj 
<U l^ia Llilj^l ^ jl^ (><n-klj^ (-^-Ip) 

4*^4SLIaJI 4^ l^ jJu^ L^ >1^ .hv 1 ^ --^•. ^UaJ) 

4ilkHl ‘ .'J <»< < ' cr^ 6JL>^1 (jr^i (j 

I* 

1 j rt un^ t 3 ^^_aLI^I jj—( jdAi fj —(jiiu |«J (ddJ^ ^3 . 4 SLL 1 JI ^ j 
(Irp—*^ jT o^ (jrJ^ L(4 .j , „tj jMUyi 

a^j)) a^ji 6'u^ tP^) -»a^uj^i su^i juj^i 

«((^L^I jfcLc.» .cJcjIa <djjLjiiO (jJj 3JL4 (j j 

(jrtjjitiiT ^Lttt tjoilluj j-^t (it#) 
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i t5^ '—^ 

itjjL^I Lit(jt 4SL^! (_^ LtJuii fl jl^ ttiiMj (Jiia^ (-a>L>- u^3 

jjbj (Photon «Ciljjj^l» ^—uil 1926 ^Ljiil 

.4jt^tj 3 ^Ll4jSJI 4.,all3t ^4__uiVt 

:4ji^Jaj 1 jufc (jx, j-^j * Li>. SjSLfl Sj^LdJt aJJb (jtj Lal^ (j^ 


* A i itiJb Jjl^l (3^3 


J^ '» * ^LWI ^ jJ-4-A4 ct*« V *' * ^ ^J—^ 

l^lIIIu (Jj i^LuaAll <3^-3 3’"^“"*— 

t^Lij ^buIajAllI ^j_JuaJt IjuI^ (J—o ^hXc (j —a 

^ 1 |ikl_ ui2j\ (J^-^ ^ 

^sA SULol^ Cj\j^j$ Lfcji^jj 

1 v l I If ,jjiail i LIjISjlJjJ 4-ui-la^JI ^Ijl^I 4 1 4 iT^ l ^ 4 1 

^ 2Lj^^.>o^ LaJ (jt t4^hi L^* <<i H c^^L^oJI 

S(iUj <Ju^ >itlll) CiL4. j M i -^t l I^A jl^ j! 

ji^ t4o.ljii3>V 2bj|jiiJ| cjWj—! 1 ta^ C)j^uy —j^p-^sLaa 

JjJLsfclJl 4^J (_yic L* LuAse—UJ (j| L7^ ^ 

JkibJJ (jtj 4J i<.a; ^*^3 ^,> p ^t La ^jLij— im\ 

^l£. ((1953 - 1868) (jl < jtf a CjjJJL) 4—i (_j^tj .4jt—«ij La 

*t f-j-wail 5^ liXjf ^ <^ « 4AjaL^j (j 

.(_yjjjiij^^.^SLI1 j^tiiJ (jy —<jujT j-j— t-aJu lisai. (_ylA (-laSlj 

•• 

5 j A^ iJl ^ A 1 ^11 • I ■ ^ A ^ 4,1 j 4 1 < < 1 L dW 

l_ailj3 M* ^ ijf 4 jjL>iJ ^LIj? ^1 In" t < i\j ic^ljjua Or p ' >" * (jf 

cjLiyi 1 juk cA •6.57x^^'10 o^jLfljj cxjIU ^Lih LS^j 
5M) -H:^ (>a jjlj ((jrOAilT 

tU4^ 5 *A ...1 cjVjLstja jLua>. l^jf *lOiv ^LoIaMJ 

j^lc. (^jl>iJ p.jjuaJI litj^ j! 1915 j) ^*1 J-ta J^T (3j ^flt l 

LdJi ,Ji£. Jli <*31^ ja-lli- tJ Jh j Kjlx a Jii^3 • ^ 

jLilo.^ t_JjL^ (Jlj—>-t (_5 jLi>. j-a f*t^t 5j—Ciftiafl)): JQl j| oj —>-J 

”* * MW ^ 
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«UiUt 


‘tp-ulij * 1905 ch-l mol 

.1^ ^ V 4^ Ju^j! I1915 L*J| ^ 

(^0 Kjlj « jU^j» V(j_^ l^4._«Jt| ^ 

«J-k*Jl IstilSLi* 1923^UJI ^ JjjS5^U.^ 

Jj^ ^ < 'i -^«») jj-oJLI ^ M 

LUc cuil^ (j]j) 1927 j»UJI Jj^ SjjL^ (jT^ qjiuujT ^| 

cij^f ^LUI oUi :ll-j .{L^l^ . 1921 .L*JI 5^U ^ 

' h* 

‘CjljjJI (^CjI— cd^J— ut JJ—uLflj^^ bjljSdl 3 

, Sj^LtJ ^Lij J>»1^ o-^ 

5t^ UjLiiiL *5j j_j| ^>c. cr^l 4.t m.;,?L 

eLtiaa (j-—* •" Jnj7»o 4.2^J 4jj.£^ 

.i>l>Lll ^ (JuLjjpSjyi (jj^ f-ij ,—V 4jf ^ 

i4i:te__4Ut tZjUjt^yi Ulh* <nt l 4^^ 5l(jf eil 

otj aj V (jl 1—4j 

UjiaLu (j! ^ - a j lnUi JLA JJL jl 

ijA cu^ V SjiiU! cIa iJl_x^SU tjSJlj - xw 

<-i:^^J U-“^>—(jT-^i SjOsfcLa jj| Uj^ .<>OiJiS 

C:ri*4J *4^j^l Ja^j l^ljl^ 4^L * L^aUJ cL^^, cJ| 

oljj^^yi 5^ (jjljS L^l 

Uj u^ * aAj;IaJlj SjjJl 31^ jl j-« i V 

M ^ 

jia-a lSJj—» jjJ L^aLmI j.^ (jl (jt^ *3—4i56_ji 

Jjp. Ju - ^jL_^ ,S(j_JJl 

jf .4^^) ^L^l j} 4c.>»_oi (> 1^ gjL_4^l J *^jVl 

Jllali 4SlIo ^ . nl ^ 4aj^)^l il»_,UI (jf 

‘*-5£;JaJI oa^ ^Uo I > 3rt* ijj i 4 j<»j lolljLoj^;,^ 1 

*k 

(_yJl U^jLuoa IjLm-o ai.L —Lu 3l^ «jt jLa ^)) (j4>;SJVI (jU 

Reviews of Modem ,1949.343 ^ .21 jl-LUI .sS-Jyo^l (^,f) 

.Phyeics,voL xxi, pp. 343,1949 
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(>* ^>4 jLtia Cyi 

m 

(jt ol *cki—^ 3- 15^^ j'^l 

«* 

< »_fl(jjq Jjlj . llulj^t <ib)^ J t>>i* jA 3 j.2j— tuiA Cilj jJI 

OJ:* 0:i-^ 


oj^ Jjb 

jJbj . 1885 ^UJl u-* t*'— ^3i JJ^ 

i, fiMlb^ ^oIjlI (ji ( t <it (3^) S^—ti<f 

4jLjaL^b CiLuiob^ (illL—uil J-»iC *J-1^ J^3 4jjaL^ 

dljp^jJt 3d.jJ ^^LC. <djjL^t>. ^ ^JL5 j ^ Uj 1*J (jy^j( U<''3< 

cdlj LT^J^) 1^11 iJ^ 3j-sL^ jjjo p.L)^l —3 

^Ix, 3jJl J-4JtiI l«Lufcflj ^L»J1 (jjo J I ^1 JJ ) ^ '^ ‘ .* 

(jja JL3.J 4JlSJj tjjjL-Jju^i^ J-flJW Oj —•(>>■ ‘Ly^ *^b—“1 *^*■ '* ' ** 

5j j it-^*< VI «QaJ j j <>^4 1 3^-^1*1 cdj jj iciiliib 4 jif ^^-u-uaJI 

JJJ V 3;Lbb^l ^jLat q *i ft t jj! eujdLuJ L>^J Ajao^J 

•Cr^ *Lr^ J^J JuT (jSijJLI^I^ J.4*^ CjLsUIaI 

«* •« ' 

IjjlS (jl^ 1 ql*ig JUu gtti oLtJ u i n g -^ « 3 < ^“ < < 4 ^ i < <*> ! 

(jiajdC. Sj-iisLsB^ U^i (_4" 

Juuj . (jy^ ^^0^ L-4I^L»- 

%► « *• 

jJjJLuo ^\lj i j 1 . .1 M i M g 4^? ^>b»j (j^ JJJ j'j J6 '» 

U^i Cf^ -^'ji—^j^b (jjj <>» 4_JjL»Jt 

1 g^*4j (Jjjj -ijJ^J^b tAilit j^L>. (j^ CT^J ' Cr^l 

(S^ J* ‘^‘M 3^>|l«tl CiLftt g" aVI gLuj_ iu»IjjJjj!uL^ j^j 1 i 

f .jJLI (jl^ \ (^Llil <>a -ijj^j^b ul—^ 

IaIjl^I Jj^ 6^ iSSjJl Lliu lij (#) 

4Jl^( ^iA JI 4 J O^J ’ 1^1 i* rti 4.2£^Ja.tb ^U^l 

Citjj OrtJ l 53 ^' cs^ I 4 IS t^jVi o^l ^-fl>-ui ^aji^iii 

(jlt jc-udIj J^b (^1 *LiJM V L^J Mill (>• <trtrtfn5 is-LflUJ (3^—^ 

.(^y-LuJt L^J^b >Jj ‘c^j^' j'^ 
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ot .(4,jU*J| 4 __jI^ 5jlaj L_-d>^ 

4 : 1 ^) [ 4 ^ *,>Lu(AiLo (_yj| Jsiiji 1912 oujLa 1^ 

m 

Jjt cdLiAj, I>iUjy 4 jjI^ ^ 

^ba-l aU£. ^U;} ^ L^L«| 

^JI^J * 1912 ^L_*JI LiLt^ ^ ciJjL^jdl 

O-JJ-OU Ljuti>ljl# Ut^La ^JJJ JjVt joJjji 

‘ 2 j^t ^ ^Ua . ciu>iJI ^ 

^MoJI dOA JlAij * 1913 ^UJ) Sjj^iic i 4 ».Lv|. cjjju^ ^Ij 
(>^. 1922 s>ju. ^ <u^_^ n. jj( jUi:^ sjulUji 

^ 4jjaS 4j\^ Jjio J 3 J j] * 3 j;^ 

a-jV i^j^j U 4 ^ 

*• ***•*• 

^ijjaaii jLuuVI !>j^4jj*aj(jS!j ^ . Lo SJ^r 

(jA >Luafl L« Jj. 4 /u l sj^l ^ 3 jj—f,LLac.V j^Lj 4j! ^bl c 

jii- -shjL^i otj^i Lii ^ ^^) 4:1 

(>* ^'>^^ (j—9-^ t^UI tSjIJI c^ J,J_J - JjjAjjlJ ^jj^: c£LJi 

9j^ (> ( Wilj) jjJj <^1 CjI:xhS3)/) 3 J^) 2<. ..M < 

ollilj^ L^^Lual^l jl U^U^l ^ a^UaJI jt ^j-^) 1 V»tj<rt| 

'^\£ Sail: tSji^ 4X1JA 4XJj i(hv <4 l<f^iiJLo 

. ^ U ^1 ^ iu^\^\ 0:^U\ 

\j^ LU LajAjj (^I Sli^LUl 4^1 j)^| Sj^u^I aj _A 4 _ 3 j 3 -^t |j 

4jja ^4i»li jJI djUl ^ ):la tj\ ^^;:^^ 

objjaiiy) (ji J 5 J jia . lia jI^ jI sjUj (jji a^Lstj ^ (au<j jjii ^ 
tiiUluVl ^ 5>vIa UjIji>^ L^V 3)j:JI I^jIjI Jut 3 

ua^ iiif^ 1 ^ A Mt 

L» .3j^ J^ 4^LUil S^lj I :;:!^ JuLluI a ;C^ 

sL^ <t^\ ^1 3 ! ^1 ^1^ ^ ^ j,Lkij 

aijLtJi cjijij-ti (j| .(jisjVi J-* tasLLiJi ^bij 
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LdJjJ .(Ijru oljl Jba Xs ^UaJ! (>* 4 M» aj 4:ijlj 

jjjl liU. Jjifclui/I JiwIjJI (^1 c*jIj ^LflujVi 

(|JUJL>J J£] J_i.b *oUjtpSjyi V 

(jlj iCiLjipSjyi Q « tlxdd Cjyjut JJuJ <(^t M< a» 4 j J^Lc. jI J—a jt 

bi jiui >^3 ut ujSuw V si^i 

^ V -A"J I Ijla lo^j) UjLi^ oIjIjJLI Cxil£ 

^jVl uV ^ 3 ^ jl JL- ^i >iij ut 

SljJJl (_yjj CjLjjLHSJVt (jlj .(4—^ 

juoVi 3 lrt*l <j (j ?3 Jj V (iJU j ^1 1i lO A o^J iSjiIvJl 3 ^>* (jJl 5j^L^ 

lJluu^I 14 If njj^ c^3__t4 1 - 4 ^ nJlii ji I II j ntf Lt^I 

t:u> (j? ((Uncertainty principle ^A£. 

(>4 Jl^ Aj T ^J ^ ^ 

JS .LiiJi (>a J-uaialj 3 ^ 13 ^ U tjUj .4 j5^ lJ “ > 05-^ 

3jJLSb4 tljlj^ ( 3 ^Uiajl ^ ^aljjj J^T jlxc (jyJj jl J-O LV* UJLP^y 

(jl^ I . » 3 »Alt JJLA^ (j^ 3 « i}j^ ^ c 3 ^ri^ Ljs 3 AJ tS^LLaJ) (j—-a 

3 ^ ( 1 >^ J^) CjIj jJl (jja 

(_flJJlJ UjS UJ (CiljjJ^aJI) Lljlj^t (jl^ ^d *J * *'^ 

^ j^J .(_;,_^jJLl i-iulaJI L*ldL_L4 LUi. 

am ^ 

j.iSj LoiXk:. ^LLJt tijLujl L 4 J (jSUj dijjJaJI t 3 ^JJ ^ 1134.111 ^ 3 —J*4 
jJLdJ LaJuC. 3 a 1 btl t;j n^tt L 3 I) — ut] CjLjj^yiSJVI 

^xlal34 (jl < ?>f*r<^l 3 *(j>^l <. 333 x 4 jl J4 I 

(j3 CjljLcttil ^^(34 L 4 L 4 J (Jjllaj ^j|34jJl L^j LuS J_3ll1 < rtjUl l olji—Ui4 

(J 1 ju ^3 (jhj-uuijJI Lijl 3 ^l du4ji3 lijk!$tA 3 ^diJjkLc4til ^ 3 j^ 3 jc (.xjIxJI 

<3353 j 3 .Sjui^xJt 4 u»L>Jl 414X4LJ jjlaIc. j— 3jj < rtj ^ 3 bl—I 

jlit 4j! Jl^ (3 JjJLv 3 3^j3 Oyi ( 33 ^^ (34 ^13 —4a!1 

*j_yJL44J' 

•• ^ 

c-xjij-aJI ^ (jt iLijjSj Jo—LrtjVl SjaJI ^JSVI tj 2 jLUj (#) 

(jt LSlS 0 ^ tSonAll oljj^l (_^i ij— uJJIj S jj i ju ;> Jt cjLUaJI LaUj 


246 




4^1411 £UUI 


jl5T jj. - cj] ^jl:v 

|».i. 5* i l , t J-. j L..aJI (jf (j^ 4_XJj *4Jilw/Vl (jj«i JUJutll (^c 
vj 4jjisi:JI cjOA^T ^ SjMc juiuu (jt ju V 

4^ J3J *6£>^' U>^' CjLujij^ ^1 

* *• 

Ok^y' fUVl J>a 4 ji_^(j |j JLai^^ 


4ju4L>. o 


1914 ^ui SjIjj jj ii .ailiji 4i^ jijjt 



lij 4j;J^| jl~l Hit 


AJLA 


^6r 


jjj (jM 


2^ 4^ ^L—j <C Ji J .LdJi <L^ 

4^1^ OJpj 4..fl_^| 4^ U^c^u-aJLa IjLAj) tj^>>be-4 - ^ ^ 

• (^'4 jt o-£>aUI oUwljj OJJ (> 


a- Oij^h l:iJI CT^ Jl^j V ul^j) J^ uk 

^J-Ii .C^syi (3^ j|j ^ J^l 4>aJuilJ t(j-a*JI 

Jlj—to OJjUjjJl cAIo jSj) i_jt * j ,V. ^ 

jL£. 4^1 3 ..rt b ^T C*jISj 41.>1L^| (^1 ^>1 JJJ JT ^\1 jVl 

‘3>uU< 6^ («i.jJ1 eric-j • 1916 ^[*i\ ^ jjL>ai 4::^y| ^ 

* •* 

JJJ J-^ t^,4 4nf ujLa J-*-^ (J^l-4i>»j 

<J—1^ Jjjuaj K Jl 4J 4 _.:iKxj 

(4-^4 jjVl ^>*J5 - <s’-^ 

udi ^ (1^^ 4^t JL^I .J^ 

^1 44JlaJI jal^^Vl ^ Sj^ jf ajL^ jSit 

.2jja^t a^LkJi jiiflV) a^u (^jiLa jf >Li*^ L^f 

4 * 

a^^UI ^ilj^iiJlj u« 4^ JJJ 

cJlxl LaJi£.j -t^jodl jUa— uijVI 4jfe^ aSliaJt Jju-ai>J) 4jjlSlajj 

jiiji jjU 4^bd) ^ j^\ ^ <2ijU:jji a^uvi oi^i 

Jj^l ^ cdJlI 44^jJdl 4oa^V) ^ Jj,-<>a 

Ink'>A j_J|) ^T ^1 ^ ^ 

jJjj t_j^.»j) oajj .(j^k^t^ tjl—t^ri I II a (1975 ^Lail j_yfl ck>^ 
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^ (1)^^ M i t t oL^IiA^j— 4uiVt 

^ 4^l<u., ,iii>Jt >-^J^ tCERN 5— ui^}a 

J^ *1962 ^L-*J( ^*iJ * 'j— 

^1 Jli^ti CjLU^J 5j jjl (!>£. JJJ u^—^ (>* ol 

(jduLdttVl 1^ 4jt 

juusLfi. t ^ '‘ji^ oL ^^ o^ t* L^jlaaj J£.U:b j-t^LuJI oa*j 1 jUj 

iMljJI Jjuaill 4 (/^dJI j.^jj Ui^jLu Lul 4^ ,(j£.Lfll) V 

'ST *• 

SjjJt jS.b lula-j 4JLui»lj^ 0^1 dj>jj *5L^I c^j-^ 

LuaLof '“■'*-"4j tdljjLlI C?”^! ^4 Jj1j^ 1 pbji^ lij '- '''—:!^ 

1 fLjjjAjt (j-« iipijj^ m^. 

SLiSljJl trjljL_uJLi (>«t^^^l LuL>. 1^1 

«* 

^jj *4 a^ 1 ol^L^yi J^Ui Liajt llptjj *3jjJ_tu>» (^i 
{_y]i 5 ^ 11 SLjJLlIt Sj—Li^l (jt ^.j—juaJl Lijlj^' j ^ **^ ci(__jl^ 

(_yjLi^^l <i*iwLJ( Ujloi * 1924 ^L_ft]t 

%k * 

;^jJ *>Ijj:i^jlU i^y-^ (1987 - 1892) ^^XH J-^ 

oUjMir^i (j^ 2(1925 ^UJl 

LaLoJ iCjLj.^! L>"i—i-ul W^-^J 6^^ J-tJ» (>a 4 _jjU1 

(jl^J .CjLqjtn-^t (jjil— ujI 4 j (. i jU LLLaj[j.^Cll CjL^jJ. 1 i_kx*aj Loix^a 

jj) (jlo—^ (jyJJ (j— Cy* l^^cu lajalj ij^ —j 

4j juui] tjl UjkjL>.t ‘■CjyH —^ (4SiKj^! (j^ j-**JI qj-'M-Ji 

(iil jj *2 LiJUjlH 4jL^ LjxxiLajLj ijLwta ^X>.lj (jl C-uOj^l 4.^1jii” i (ijVl 

«* 

(J^ 1909 ^UJi C)^J3 —4-uiljj “ 

(^1 4^LiJI cr^l 

Ci^^l (jja jlal LLi2j 4J^J •jAfl cA tifciit ^^\-ua>^f L^Lut 

Uj4 *5j jJI (jjj La ^Ix. (^1 4 j— uXjm] Sa^Lj Sj-u-aj 4 jjJ *aJj (^ ^LuaJl 
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«Uyit 


(^jVl . 1929 |»UJI ^ sj^U «u_^f 

^ JC_.ijj 5j—0 ^jL»2j LgjSJj (OLol^l^“<rljirt> jLt£. 4 jUU 


^ qI SjUm t^Uajl 

a*j V| ^ ^Itfi 1^ . 1 1 (jf ijM ^^1 ^_ylc tCiljjj^iil l.t^ l (jjo 

L^u— iJjL*XI (J-jjLa ^^J —».| ^ —uJl LuiliJI .(jLjoVI t jufe (2>« 

i4jj—ujjl 4 j;^ (jjfl (jrt ** «n ij T (404—i!2«l jLofl 3J^L*il I_ol .E- hv 

^VoU UjL.u* ,» ■ «> m jusyi *p)(jij_jj^l ^Liiij 

(^>^1 X) Uj a^j^) erJj V.;iL (aMi 

Liifc^U Lw cfuU JJ .E= pc JjJ^1 aSUaJI J 


JojJj^ (1 


r>JL 


ol J_aiJ jl. 1 = h p of 1 jL_jb oL_fl 1 = v/c 

4 * ^ 

^ojj .(iLMj c*jL (^jLuij ^4j.«i^iJ J^iaJi fjS ajj[^^L^ ((^4j.ut:^)) a^^^ 

jjjVt 1924^ljiJl ^;la j <■; 

lod. ajo-jUU) ciUj— uL^I Laj[ l^t ^1 jj 5 . <tj 


SjHI tj>La3 liUj L.iMj,«bj .cijLijijaSUyi I < 


tJuL (jbiJJ ((CiIjIjULI)) dib-^o 1 

3 jjJt ^ oLj^p^yi asiu aiijaLii cjIj'^IlJli <j| ji^j .41,^ ,j^ju^ a...j;\ 


iSj^ o^U uhitA a^ ciLsatjj ^ (jjUau 

(3^ljli Ciljlxll 4 j — cJLI <jfj *4jbL<i (>« jllfl jjj 

LaIxs^I a^-^l ^Lflj j\ aSA L-^ju* 

(jUiiV Jjj cij—iai (jL^ jlaJj . ^ 

<0!P-^I ^ a:vj>Vl *<d^ I juk ^\jI >L_ax, (1946 - 1872) 

ic-Oi- U L^l Jli) (jjJI 

<Ll(jt «L3I (J_4 Uai£.J .^IjipfjJI 1>.JJ ^jic, JJ J — 

4:ii <gJjU LSsj 4:t vk-t ‘■OjS^S jUli-l CjSuu uijS j^UAJI oL»ijVI 

4^1 Jxij a^tjjjfcua ^>11 JI^Vl (jjSb tjf (ji^ 
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(jrulZuiLA urUJj^ <>» tiJLh? i-^ 

(1958 - 1881) (jj—ui^l^ LaIj^! 5j—>*1^) 1927 

iSojtULl oLV^Ji (1971 - 1896) 

<> (1975 - 1892) oj^j^ 

Lftjj JLSjj (ijusj^l 4_iul^ Cj^3 ‘ 1937 ^ (Jjjj 5j—»L>- 

tdl iJLP*^ LaJuifi, «Ja2^)) LJUa 4 *.““^ ^ OJ^ 

^^Ui\ Jijii 5j—2Lua:>- U Ij—^ ^ 

^ (JU. j>^ OjI 

jLc. .cjU.^ oijjip^yt (jf 4jL^y s^jL^i 

oLjjjj-flJl ■^3^3 Lr^ —i-uL;>. LjLajJ j ft 11 La »^is 

*(1962 - 1892)6>i-j^^ jT^ljM oU>Jt Lunj?^ 

Lajlaj ^ (jLidU —*ilj 4jjaL^ Jj^ jJ1 

S“~A ^LuLt cUa «^Tt c^jLaalLlt H — u i 1 1» 

“ -V-t* 1 JuJk (jt 1923 Sbl^j ^ iSjOll tljLijP^yi <j__a 

iC^Laj wi^t J;rU ^jaJI U-“^ —Cr^ '^l ^ 

J^l Vl!u JL>oj . 1927 ^Ldjl Jj>i Lf^ 

<:iiUj[^)jS2yt j^Ilc jJt 3—A (3^1 tXA (j! ^ajjlj^l ^UJ«—( 3 

^LU.-^J I (jf (JIjI LAjLia£.Lj 

(jt Ja*JL tJ3jJ JJ ^L^l ur-^ J£.L^ La J-»jJ 1 I j-Aj < *Aiv!j jjT 
JLljLtja LJ 4Jj^ La (jj IcjL^jJLI iiljLLu ciU—uiJ jjf Luajf (j^^aJ 

l^pajj .i:».jjjJll _< (I^tl — 4 aj iln 4J i J^» (j! j-A iSjJ-i J-^ 

Jlaj La LJU. (^^1 <<s>uaJl Ijlx: U^) ^L^L SJctpjija 4^ (jT 

,(»<U.^.*n ^jIjJI (^i*lL L^ c< .. ^ mJ cjUjj^iJi ‘•^P^J Suuali. 3ULs- 
a^UaJl j! *«2^^» (jL-fl tljjv j-xij-d Ldj^L CIxjIj <j! Ij—loJJ 

Ijjv jaijws f-fj M> 03 $ 3 \ OaJ jt *LL U!i .aj ^ C> 

(jjSu LaJjtf. VI 2U4^ (jjSa V 4 aaU I <jlj .dJo-oj 0^4J V 

cLLVL CajIj (Jj-a ^ ‘ ^aA^bli 3 ^"^ (4jajV^l CjIiJ^^I t^^) ^ ^ ‘ 4 Jj^ 


250 




All tliUlt 


(^Hl - ^jX\ (^>11 t^UJl (j? Ijjb .MJLa JSl jt 

UUj 4JLflii.j V 0^ U IjjU 

lJu^j ^ U4X1 Ji^ 4XJj .U-ISLJI oljjill a . ...;» , 

lJu-oj SJjLsfc^ Jlc. J^jIj U i. <1 1 Lx OJ^ 

C3^ V (jL i:la oijjji jkb oLij^psuyt csj^l-l- 

>A 4Ljt: U J^ (^U .^Lutj (^f «L*^ V 4jj .ii^p__iJL1 

4 ^ (^1 - a^i^i ^jUjui - ciVjL^ai ^ a i a-x i 

4^—il UL^fj a^wjXL Ul^t a^Jasti! u3j(;JaJ| oUj^^isuyi 

oT JjjLa. U IJUJL^J ^ I juhj . 

i-^ ^i>i<»f uo;^ 

CjUihO^ 

Ci\^jj2st^ ^[a JjUj ^ 

J>u Jj *5 jl3.|^ 5j^ ^ oljjJI ja.b cjLJjiP^I 

i^\ t^i>? i-^ (>* S>—jL_-u*ll 4jjJt. iXSLH j ij CtiAcI 4^1 

*(1961 - 

J^l^b (jpt^ * jjjjj; ^bHAli (iJI ju5j 

SjaJI jjj L» (JUJ JiJI jUu-» 1 4iL jjul jj .oU^ll 

• 4f^>» Jla>ui^ji_ajJL» #i>u» ^ iiJJj J. ,,t4 

i^jH^ JSL^ <4^ ^ .1926 ^UJI A:^ u (jSlJj 

.Cib:ui Ji.1^ cUjpiSjyi ^T j,i^ 

aSLUJI ^ jJ5j ohsh-^I 54iH ^crlc. *a^jj 

-1901) ^UVI i:u. J .>T ^1 

L>-^U a_MU 4j 4>Uj jLc 4-^ jlJIj (1976 

U^ 4iitij .(1980 - 1907) JlSb-Lj (1970 - 1882) cd^ 
.(1984 - 1902) j^ .^lAJI ^L>^t jjLc. 
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>1^ (iSj-a tiJUtJ tiiljj[>^)?l 

j : A ^jtj (5^t<_uJl SJLu-aJI tdJti (Ji-lj (j o (>* 

L* a'^ t ^ (jtj ^ ui^ b^k; 

Jo^j .^LJLl ^ V ojiJUJt (> t>"b^' ob 3k^k Jb-^W 

J_yk, (Jj^ ajjLw 3 l.J^ (j^ A J^ 

.^IjSJl SjjJaj JL:« (^ 4iii»ii 

1927 ^UJI Jjiatj 4:t OaLJoiii (>x* 2^uii ->:iA jUi^ JuHj 

^1 4^[jji\ jriUJ' 0^1 CtJrPbb^' L^J^b^ 

.oLj^yi Ju (>- jSJI tiiULSUI *iJ,^JL-L^ cjL^ Jjc * “* 

^j/i bJ U i_JjUJLb (J^l ‘j^-^jj—^ <-)^ 

^jJLl SJ^uaJl (jb Juiu U la-^ (> (j^J 

15^ Jjii jt U5 (jl^ ob) (> 

a^^.m ^1 ^3_JL} 5jua__.SJi 4:^«.»^ bR'jil ^ oS—^ 

4J V JL3-(J (JSLJ (jb^i < a4J U4ji .(^Ij^l ^UJ 4 jSjAi>Jl 

...y\ \ c£jji_^ all .. (jt ULp-f (jSuy (j^j SLiJl (> 

JS:J^^l))(j_c. (j_>JjU:j (>.-1111 1—^b^b 

«^Uii Wl)) cA^' ^k L;^ .l:^a^ Lolblib 

.".Ij .r.tl 3 ^^ b^l (^jJUjiJ 1^ uia^Jl (3i>.j jojjljSJl ui Jj—"J 

1 jLa ^ V |«U (j-aj Mjb^l LaJ^Jj (^1 

.(j^a^l jk JLA'*d^j ^i:AlA 

'iLL^j^s f3L^jXS2^u:iS\ 

UaUll c^3 .(<011jSJl <^kb^ 

■ U ."^ ^ (ka--c, Ijl^ tJ>jf>*lt —iiJl ofa^ llA b^:— uiSLUj 

jjA-j iwave- particles duality " b^jll 

^^1 Ju 0-* ‘(oalljSUl o^\3^ (>» S- b *^ b'jt;^ ol 
jja UjIj aJliA jj. a^^b ^ UAJja^ (1>^^ (^>>JI 
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Jt 

(jf 1—« ttiljMj CUjIj fj —Ula) ^JLC, (j__a 

^ a.iS <^<■;>- > • QM ^li X oIjkjJLj ^jLjVI 

Uj^ *3—4f3il ^JJMlA ^l^ljLoXl tjjh^aLm (j—JJLA 

LiA 4J L ., <n llj (_djJaJ1 SlSj '~<'q tfji^ ^-Ut ) jL 3 i,| 

^ a^ t iC ^ I IjlI i^\ t^ Ij I fauj ^^ui^Ldil <5t l 

«Uflaj Lu^ L* oj(>J^i JjLsej jj t4^L^ 

^LsJ 0 4 j i o Ltxit 4 a ^JlA^ 1 4!i^^i3k Ajut^ ^ ‘*1*4 <L2j^^ 3 

Vj jini tjj! «^JJU V)> 4—^ ujlhSUVI (jl^ LdJjiIj 

tdJj tliSj 4.^ 1 JjJL>o ^jjf 

L>^ ^ (JIS j| 1927 ^LlJI (^yji A; A i*".^ > 

»«4jLt^Laj JSLj j-JaLjJI tfjLUl ti*^ 

(^L»J| L^ JaAJ ^pJl 3.ijjiail Luutuj L^Lv Jlaj IJLA (j? tiiJj Juu (jr^j 

^d£. tj^ (jj# 3j|aj jujJLj o^Uj 

>i-dLuL Ldij , LIa 1 jjk ^ (jj Lul (>a ^jJI fji£, 

3-cdLiJI Jsiu—Uij V (_yJl Sj^jJb (jibfljl Ijl^ SjSi 

3J— lAjm tiUj (Jaaj ^—(j*^L (jl£ (jjj tSj jJl 5i^ La 5jj j 

«% 

OjlP^y^ ul (j,— Ij 3£^ 5jjju3 ^ o-ttjJj olj-iiJI M__a 

«* 

J^toj 4jLiU 5 jJ jtji 4:;^^ 4 j^ (j>-^ 5l^) J^ JL<» (_yA JJJU JL-JI 

•• ^ 

4^>>JI jjLl, (jrt-lJI 4iU^ oU tdJjd *jl jlII ^J ^\^ 

JJ-^ 6^ 1-^*—^ Cr^ * W*-W9>* ojSj (jf J—J V - 

JA 4j| - Axj^aja (jplj 4 j— uiUL OJLIa (jbl La —a ^ ojl J_«a 

' M 

jLi£. j| j(Jd1 jLa^t jLlr. mj_SL( 

*• * 

5t^1 La tij .(Sj^i^l tfjLAOjjJ jIjlII .Vma 

(1)^ a.Vjit A 4 ^JLj Aju^^ji JJLaalu t a^ .^.a 

. JJjtA (j»li ^ ^1 IjJaj LaLaa ^JLsalilui Aj^ 

\jJt jjaVl jj^iiliJI CiJ—I jj) UlJ-afil fjuX ciJL^I ) JLA (j| j| 
4:^ 4^^ ^ V I5^^ SI^1 CjI ot ^ U^ ‘>^1 

LjT^ ^i \ tt l ^jLj m tj|j J rt*I. .LaU^U 
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(jt Lli iSjiIxJt ^Ji^t jJI 

cJ^l Oi-^ O^ O^ >A 5ji Ji-1 J j'*^ f*—" 

5j 3>.^ oljjJI 0^ ^) olj jjl ub 

.^«2iij^l ^-‘4^ LbJJL*J 

(>ji>:a:}Xi jU4 

1 A-1^ .^1 3j 4it1l Cil^jldli iAju (jtfcXic (1)^ *4 ^ (j^ 

.-..US*il c-flij UVl CT—^ U>2ill CiL^ <«c . < ht^iTit A 

i^ljJ) iL*LtiL> jjj# ^ y 4i*Jt tlufcJi ujLaaI L* L^aa! 

jj . (jl JUJL:^ (jLj —co^j (jl J>iaj t!:ja>. — uiiJi t j-A 

m 

*tjj[>iSjyi \u^<iS\jj^j A j 1927 ^U3I 

5 ^K! l CjJLj i4ji,^L^t 4^uuJiil ^9} <*u> t»^ Ct^^J 

M 

1^".;^.^ ^ jjjL)__jS^t ^j1ju 4 (.r-^1 . .i^llij <i^l4lJb (JaaoJI 

^1 ^jIaXI (jf *lxA (1)^^ 

il-ovu ui^1 x^=4aUl .».Jiaijui ju^un.t—Vt 
jaji4>iiiL.oSJj.-2=x jt X = 2 jt ui ajau*-ji aiujujiAji. 

m 

\ ^ i.,4^ t ^j>%i 4 j| jJUu ^jtjt4 ^1 4 iJifcjJij tJU aju JLufVl M i l l 

.jJiJiiJ y ‘uipSJ^iU ixlAaLiW 0-1^1 4_J 

I jiA (j! Vjt (JjX>. A 4^ V»iJ 

JUJ1 iAo^ 4J 4jS3j . V^>-^ ^ 

Negative «LJU« Uj[j:SJ|» jjS^j <j !^ UUj 1 juaj 4U^ Loj* t\yx ^^ 

1931^1aJI js^j.^*felectron 
,jj(^3SUyi 30:;^ 4J JjL-J1 (> Luj aJjUXI 

L* ly 4jl (jriJ ^jUJLI <*‘i*.i(>• 4i3-* 4i»ji 4 ] b 

(> ul^ (3LU_iJI UU iA—il (> ciJUj Jl!u) 4^1^ 4511» o>1jj 

4_^Ljj 4_yJ| tE = mc^ (^jhlAJuT ^jLla ^ LT® *C>*^*^^ cr^l bb^ 

4^1 J>*Ii V 4SLLJt Ui>^b UlP^l 

. tM (jLjLlkj tijiiji I * 4 j (^V <j ti^Luji 
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i^Liju — ^jj fij —^ 6^j • 

• (^l^j-tl ^LI^L Ig ti i rti ^_^jk tijjjjjj AiiiSUI |ji£ ^” 


((1991 - 1905)(;,^__L^jjLif Jjl^^jl^L-<w^ 

J!U IjjI j^j i 1933j 1932 ^ t-jjLjo iSj^ t 

(jl (2>^ ijImj 4.*jiSU 4 jLu(IjJ ^Ljjf 4j» <VI cx^jja 

Cloud chamber kj^\ 2L_3^I ^ 4*iua ^ .^U_^ UL Ubj *uj[^>dl 

(>4 ^jSdl JLwIjjJ ...{ \ 

^ j <> Jc. k* 4^ (^1 Oj^i cr^l 

u<V1 iSjUl jLJm (j| .5iajtjJI (jjL^T liJjjl La £jl^j <» 
j! jVl Uji^^ foJUil L^ l 2 > . LJjija jl^ Lu] t4__j LSj^jjui 

.iLlill ^^iSLa S^LoiJ jLuxa 4J lU-w J^ 


S Jb|ll 3 Jj JLui SLij^l 


U:i>-^' U>^> Cj]jil^^\ ^ ^ Lul 

Lr^l tCiljl I tn ^ . u i f jalI ^Ij^I (jf I'nlr ivs^jLStJL^ j jlx .a 


<udL-iuSVl t£L_<ij (_yl£, (jl^ (iUj . (j>_aJl _Ar 

Jjjl (> ^jL^iA L^f | flj 4dl"t‘»ia ^jLftj Cjjiljjj 

6^ <r*^ uLj^l t (J^ jt ‘LtKlP^l 
dbj^Li jjuofj .electrostatic repulsion ^<rtt-. ...j ^nctyi^tiui , 

(>i (jl^ I jj 4jf <L^ L-^ 11921 ^Ldl IfLsfej jJi^ A Laj j 


ol j (^jS)) JjiiAj —LuL«ILa (jj^ u4 1/^ LdJl t ili 

(JL%^ t-fll i xl l S ^I L< ( 4^,a (j|» L^IjJjo 4, »j* < < Lbdl^j i«1jl>. SjLiJLu 

iaylLJI (i^lalij ojjt ^LJuj JL^ jjf 4jL^ La 

‘cAjLHiAi c^l—jAj>J <>* clA^ j—JI ‘ LiJl r oj luy r^Lw <jj£, (_3_^ 

__ 4* 

* 1921 <923 i42 jlI^lLI ■ ^ ^^ si-^t i 
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(V» cjI ^ cjL_j^ 1 J^ ^_yic. 5 flj3> Jl 

«■ «• *• 

? SjljJuj SjS 3i^ * 4Lftl Ml Ml CjI J I 

IJL^ 5 > CiliLuJll / -k; Ia^ tj S^iil Jm]j 

J^ J^LZiJI (_ylc, L-tljUJ (jtj 4AJ V SjiJl 5l^ 1 ^£UJ 

«* 

Sjill L^jtj <L3 j^jjij« SjiJI olXA OjbjjuoI j! t* ^ <jr^ » CJ 

.«3jl>JI 3jujl—u< tlnS^ jl 3j^Jl SjjJ—ui 

S^ill (jd4 5j^ aSLs jstJu 3^1 aJJt (j! Oju cjjL^IJI 

tdUi ^>a . Ijlj^l oL^i 

• cr^i 2 '2jl>J1 Sjuj^ 3^1 ^LlUl 

^Ll^ijlilj 4-jj^^^SlJ1 3 JjJ n > 3^^211 (j^j 

5^1 SjLjJui L^l ^jjaiej V i(^iL^I) 

1 ^ 

.,^jdnjufc<>a JLw! Jjartfl 

S^iU ):ji - <lLi ^yb (J,— jjl L» W >- UT^ t_i4__uiJI ^ laAj 

** •■ 

p^ LAjiJJu oU^jJI JUut SjJbLui 

JjJ l^jlSuQ l^AjUaj ^jSLa! SjJlJI CjUjSLa JJlI SjJ>rVl 3 tU nll 

« ** 

(^L J^Lsejt 4 j\ 4»J t3^*3j3 ’Ui)—^ 411^^1 CxjsLli 

J>*3j lijyjSJl (SjjuJt slji UUt) Sjjjl J>_ki -Ui ^jjlj .(t^ J>t_^l) 

I il l A'X I jdu .tCjajJI JjJljJI (ji jiWI jj-aiJI ijj 2ji 3 jL*»]| J>L->• 

jl) J 330 OXH^ LtUc. Ja ’i i ^ ij 3-iU*i1 dIlA tjl bt^lj i jXpxjiJI 
l/tl3l~ CitjxPxt^^ c3*^J • (jJLH^Jj Ui^JLH 

^^lJui Vi dJjju (ji 0 ^ (j^j • t^Lu cj£j1 l» bi iSjjJoJi 

U^ (jSU^ 1JLA (jj i| - t^JLflj |4J J^l^» jjLp^yi 

^i yk djJL»J La ji ftL-uii ^J^ 3j^) urt^t LiJ 

jJlS ^ OJLP^I Lril 

, JM^VI ^Jja IJuaJ A^LLaJL j^P^VI 

Maximum I ^J^\ ^Lkll 4 ^ ^^^ J- 4 >. Ij-iU I jj 

jtUr. UJl cjUj__i-uk .^t jl ULoj t-rtl“4-a 1 j-Aj .Value 
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aLMII 


J^>ui j) .(UJi j>i^’^i aju 

^UsiJl 4 jj (jt Cji^-^ SljjJI ij—^ oLoJ_uL^l 

L j'^-t Aa (j^J (SSUaJl ^ JS! jjS 4jj jl j! 1—uinj 2Lj^^j>Jl 

Lal^ 4 jlu?j LaJI L^, l 4 '»j ^UoJI j,^jJL jjJl>.j d U .* :t( LaLt 

OJ^S tSijjJI ^Uoil ^j-a JL>Jt j_yJ| 1 Jb^ ‘ 

5)^1 cj;^ ^LtaJl - aJiiSJI ^UU 5:;tU:t l 

4iaj|ji4 j^ (JjI^LU Ja—Si L^ (jl (jSL«j illLoll 1—SJt oLaJ_ 

‘ ^bJ.ajj L^L^ 4 jl—( if tljljjj^ (jV (L^U j ((j^—* j9 

a lT 4 ^»a1 xil^ SiU^I ijji ^iajl^^ILa jri^ Ajuixji CiLi^ (J^4->b (jf 

angular momentum t^jljJt ^>^l ^j-^1j 4^>>J( 4^ j! JiJlb i 

^jl\ o^j .(^Vt J^UiVI ^ Cj^_^ 

V| (SljiU (_>^L>. £ya 41 * ^1 44 II 1 ! uiji^jua ^_yduai! JL>. 

J-t-aS jl^lJ (_,!>■ i^j^l SiliaJI (j-a (jj^ ^ 

j^Vl . aSljJl L^ic- lU*^! (jpSj j! 

jl Ijb tVjI .^UaJI aLSj (j^jLSJ (_yl£- ;^jb” aLLaJiJI (jtS^j LiA 
Qjj' <^i>t l (l)>all CjLuj^ Mif ^ IjtjLislj ^jjuaf ~ * ebLbi-l 

<^‘^J • OjJ—jSUy I eiiliLb Qji ^JjualLa «lJl^» 

J[^ijJl LIj 4^L>. ^ C^'^J ^4,11,4*11 4jQjrt'r a j-^ liAjI ai- 

jJjdUdLdlll 

M 

(1958 — 1900) ^ ^ULaJjj J—udjj 1930 ^1 *JI <>— 

CpajI^ —1| *—fljju • L5>aEj 1 <a ^ 4-^tj 

(jl£^ 4jt j^Sli ^jt 4^_jJuJI 

(^) L^a ^jLsjjjjtil ^jIji \A n^tl 

1 <• ^ a* *• *• * 

U^ ^LtiaA 1((IS t 4.aji^JLaJLj L^j— au ::^^lou 

0^ lo^j i(j^ < rt i ^ . tC I ai 

4J ^1 —LMJ ^ ^JJ Jlij .CjLajJKil ^ Htj Ij\£ ((^J^ 

: 1930 ^.La-auJj 4 4i.jJja 
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tlaJl ^ Cr—*•—*— 

*k » 

j (2ljjJt L_iJ^>^ 2juL:&ja —ul:^ A5^J 

«* 

i p c£j_tjbj «**Cil L^j. 4—u/L<ui 

^U) JM^Vl :uu ^ <G? (>l^1 ^ J^1 

4* *• 

ol^Ud (jJLH^V' (3^J 6j>-2jjj <- <*.*I' 

.^^^bjlj OJLH^' 

ULc. ^L*_^ JJJ Aj Jl^ (jl—fl 5jL_^ 

^i^ii 4 -JISL 4 L q] ^ c>^i JM^VI 

4.2j^.^ jii ^ ^JjLSfe-A <**< < ^llcXI ^ Jl>JI 

4 L4L^ 4^ju!u! oUjj^ j^jLd.>a JUJLm 


Neutrino 

^IjjJI i h^t^ (^Jb4 (Jjb^ ^1 

•» ^ 

pj ui^tl p.H« 13 ^'^i p^ (J^'^ L^ ^L>JL 

* j^Ju ^ixl\ ^^JULM^\ jJb plj (jrl^ pjj iLil^^jLfu tS *^\ 

1933 pLiil i« Jjualll ciulfl)) 4 JSLula ^LbjVl q£:~ l Mt" q] Coj! 
4j5jjl 4 .slit JlS ^\£j (1945 - 1901) (JlaIj 

i J3^3 *^ OJLHi;^^* 0^ 

(^jJlj iS^dU iii j(li^ JL^ j^tj 4 jirftr 

3jjJLuJt A^jjlII 3j^I fJjLd^^ a I>>tl ajji^l 3 j^Ij (iUj JUu l^JljJLa 

3JL>J| SjyJi_u 3j^l ^luiaVL Aj! ( 3j^ A:vji^^ j^j .(3_3l!iiI1 

3j^ Lu:ut JL>.jj 3ljiJI ijLA CjIjj^j^Ij CjLjjjj^^^I o iL^j (, 7 ^ )t 

^J^ 1“ (JjSj 3^iJI oJJb (jt < jjjsjfj .(^JlXI 3j.j-t^ A—doiLus 

ij^T ^1 ^4J_ uL2^ AsLuayL (jjjjSJjj jjJjjJ (j—Jj AJj^>iJJ jj[>JjJJ 

6JLHJ:H Cr^J (Iv®) ® ^ ojm'v 

.Pais; «InwardBound» yji (#) 
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fLu! cjLjjL>^yi 43lls djU^l 

jU Ji» ^ t* iiiilj3 .J^UI JiUiVI 

^ *m 

«J— 4 ijj J—L-jl 


LAj—(« t^jJaill J^bJI ^ ^jJL>i» L^jV Cjjiiflj ^SiajLsejuaJ] jt 

«* «* 

j! ^ cjlji^l ^ cuLw^l Sj^i 

«* 

CjLuj_^^i^ t rtrnVfa V| 5j__iL^ j U—<ljt C7^ ‘ >» 

<_U^I I jyft iS^ (3^ ^ l^ylaju (_,—la-J .^jJ; uuiJ! St | 

<_K>LdjJI j\^j^ Jiiil ^ L:U_i y 

4* 

4j d\ —UL4J jjfc l Uii^ «.aJ (4^j^ 3 I ... 3000 3a l*!<t 


*t5£>^^ Cjljj oLj_^ 

Hjj—cU,! ijj2S\j cjLfcj—LJi^l oLc,j^*:« J-»Su jljjlsnj fjl 

Ch* u-*-* .sLjjnJI ^ ^1 — uis^^\ Ld jt o^ 

.CjUjiP^Jj ,Cjljj[^j^j tOL_jjjj[jj ^ 3-iIJwa oljjJIj .oljj 
dj^l 5^1 ^bj Lm ^43->b3 oljjiP^j oLjjjj^^ Sl^t 

jJlj) aAjjaxaH L^ 0 ^J^bfcjMI (jSUj ^ "t< 

(^1 UJf cjl 4 j .La.- w i^aS cjVL>JI (_>iaju ^ ^ 

‘ 2 i>di ^jUl ^I tt ,r . oDj^psjyi j!u3^ .(3ij_^ 4^4 a_jU.t 
daifl L 4 ] ^>4-00.4 4j— uwtLLlijajj .^1 jjjLo L^lSLa 4 jjIj 

M 

>jn4jj ^LLdl ^>4 Lj^ IjjlS dltUJ 6 ^ 

Lla .SjUI (>4 cLLaL43j 2 L 444 jUsLi ^ <2UjLWI 

‘OjLH^yb *Ui> ‘Ui^JLh**') t^Uj .n> Ajujf JJbLaj 

fjb(*—^>i^l antiparticle oUj-,,»>JI jLu«^S j>L^) 

crjjij (^jL^lj 3 fljt< .2dlj S^L^I Sjbj—i J . 5j 

aAj^j2 (j? —if J^ jj—< at I jjb ( j iSuj . l^t iij j.£Laj (jf 1 ijl^ 

(4.00^1 (« u>t ^ j <_4J^ ^^l (rn liU ^ ^1 jOjI LLluI d\y ...“j 

culj^j J^ <5jji3 ^] 2iLj^ jL^I (>J 

.«3_AJ^)) (_dJLl ^1 
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Quantum electrodynamics 

L^^Jj SjjJL^JLI (JjLufjJl jiLuTu-til^ ^LllLmIj Aj! 4 

«• 

ij$ 4^^y£rL*—uiVI Jdl—wJji Ll^ AA jt tlnW 3j-dJl 

cjLijipSjyi Oru <::j>UUiJIj j^tlu 

^jLib ^xia3ej^ - ^ i .1 it->t ^Iju!uVIj_^ 4r>- miH (Jltl^i.tJI oIj^Ju^ 

5jj ts\ ^ cululjj ^4jj|jSUI 

(JJ^\ CjLu^j! Liijjj (J^UIj {jj —^U—tiVl) q£. 

2 il’t ljSJI 2 ij u j <tl ISLuoLIjJlJI ^o^L) 2j^ln <tl oJJb Cf*r ^jj^.Axll 

.2jJls6IluJ,I oL^iojiil l3*ljsj 4,j»Ut) oLi^ls (tl 1 tQED jt 

2!i>li j_Vl 

2j^^ (^i (>® Jib • L>^ —^i <iUk. 

^ J^(jl^(^jJl i(1979 - 1906) UU^jj a_Lil^ 

4* ^ 

j 2^\aJl a^LiJl t-jj >iH ^.Lijf (_y^ ^^jlo (_yi 2_tj^j 4 i t < /^ <-^ii 1*> 
«• ^ 

V| Icj-L^ja *>' j ^ J L->ljjJtjuaJt ^JUb !>^i t^t L^ L^Ld^t 
Lub ol jua>i jjJJuljJl tlibtjl 4^ 4—Uidj CiSjJl 

- 1918) jUJij^ jjLlj^i (1994 - 1918) j-iujj—oWb?* 

^j^ J-»£.. 1965 —jtl Jjij SjjL^ ^„ , < , <r<4 lj *(^1988 

JuidlJI (_yjusLjjJl jLloVl 4- L q-uxj (j! Lja jUaJ J-^Ji—“i 

(jLuVI jUiclj *(urt-2jl— uj ijjjL^A Jijju Jul^j \jjbj) tdlajij ^IjSJI 

CjLu£;—- wtC dL>.jj4 Jbua 4 ^LaI 1 CjljL^Vl j- - u <l j a JS__ijiJ 
JL4£, jj . 1 Ah^n (jl <1 ?j'4 ^JL^j—uiii .cdljJJ <ljljL_4 t^ L^j 
*\A £jt^Cttt t j j .ajl.i itl K jl^l 3jl^| <_y-Ji 

— (j| Jj 23 LdJxa LaLdJ LuIoIjj 4—a^lS^ ^ —aLII 

2.^<.aK"d liij|^5!J1 IS^1£L^ jJtjjjL)-“i “ uulW 

3jjji-o lijjJ C-t^l jLa t Jjjt-oLfllll Lij& V Lut . i 

La J^ LuiLui3.j t 4^Ljiji^ 
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UJ>^! 3^ (J^ njljj '* M ia (]jl iq „i..L<t:v Lajicj 

tS^. 

jjVjLpj liiJjU jjj-salo jl 0 -^SUj 
(jl iCjLjjjj^l ^jVjLu^ <j—> rVi i 4g?a luLa l^jJteTu 

4jc <-1^3^ i^iJ—Jl oLjjj^AU ^JjLjaJt li t A (j|. jjjL^ (J^ I '*■'* 


l^^LujJ) L< ^ )U (jjjl^l jdA 03^^ 4jt^ J^LD 

BjjJulj 4 tfj» < >>l l (jrtJJjjjJI cj|p3-aj| q ] LlA ^jJL ^jL:>.j . ^i^l3SJI 5^^ ^<tl 

4.*_«S) CjI <ij t ( I -^ J-lLp (J^l.—faut L^^juoj^ (1)^^ 3Jl>J1 

^ LaLj, t ( ii 'v Lut ^ 4’(33'v. L_aj 2^j«i^»t| Aj Stl^ 1^ <..Ai 

tt < ij«<^t l t|jL>.l3 L^j^dOJ ^^SLui^ '* 


*^ 143 3 ^1 ( j 4 I <<*1 3 lOLft^u^u^JI (J^L^ ^j.ijL_u«I 

<> .(S^iiUIl ^JpXiLmiI »Vl 3 JL>j ) Graviton 

.Quantum gravity 4^)3531 <>1^ juu 431 <> 

JMi. (jja Lbju^Lc, 4aiaji 3 SIII 4;U^.^| IS^LujJl 2Qj 

Magnetic SL^^Liil iliutiJ) sUuJL!3 633:53:^ 5 jl>I 3 4^U ^i jJaUl 

4iJ1jjj L^jj^j—t^ul (JJ3VI 4tj<^l (jl ji^jJL j__jjl:w3 .^*Woment 

jLil>.Vl ^ — fl 4^)31531 ^jj3,^SL!I ISLloLjjiU (33 2 tl oLu£^__iji^ 

Cil J:>. 3 JI CjJjL^I (JSU 3 0.1 9—4a2]l (jlj ol^ SjxdLiJt dJUb CjIJ—^jJ 

1.00115965221 i33!'(3j3~<Nt a^..3Uh:tj au^it i 2 .'/^^..^?-, \^ ...x\ 
liXA (_y L ^ 3 .j.^Vl ^j.^1 <_y3 4 -Llj 3 ! (j.a^ii4 L 4jJl^ (jL»IL>.i ^ _« 

I^^LjujJI (jl ^ 33^1 oL (jji «Ij^-^I ^Loi^ jLaul^ l2i l ..i 

4^UUI 9_i^1 CjS^j J-^i 3 l=^l t> 4^13531 4_^^l 

JU 23 .I ^ 1.00115965246 9^ Ujsj4^1jSJ14_U3^I *Is:^L;jjlU 
( 3^13111 LLA 3 . (jh-ft.® 3 JI 20 July 3 ! ( 3 .aiiL ^3 ( 3 LL p * 

ja —( 3 ? jLr:! La jJt ljUb 3 i4jmj <0.00000001 4j3.auJI 3 9 £ 3 laJt)l ^ 3 * * 

^ 3 ^ 3 !-^ 4 (3"3^ <_yJi 33 £j^ ( 3 .a 4 ^LouXI ( 3 JiL^ 343 liy I a 3 I afiiS 4J| 

4^3 L' <1 1 (jrJJ 4 9 t l trt a (3^1 0 ^^ I J-<b 3 i " .(yLjjjj S 3 »<*< tfjJLfl ** 1 ,^.—<du 


•^d>=*^b CW Sju<^t ijjLdU aiV jsJj JHa I A* (#) 
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JtJo—Uf LAjtj^i |«J (^1 ^ —fJliJLj 

^Ltil udl^^JL^uj L)^ ^^IjtU (Jl^ija I JL^J 

IILlo^ \^Ju^ (^t tiUiJL^ III LIjL^ 4 ^ 4 l(k < jij ^jJI 

Sjutl Ml,tl ^4 4j^.^J|j| J^jljllc J!L4 fjb (jl JJLa ^VI 


^JuZuutl 

«» 

high energy events ^Ul ^Ikll dul jus^l si^1 jl^f ciiLLwa 

^^14r, i<f^lt 4-fl^ ftf g, i *ar" i» 4 

^LaJI I jl^J (Jj^t f^j^ljuiX\ Jji^ ct^) ^J‘-^^JLJ tSjjJl Lft 

t Aji jj-l^ (jlSLaVL (jl ^JL-jJL»JI 

oUl^ (JA^ I ^ 4JSL^L41a Quarks (j^jloQl^ 

V| La ^l!(^Ltl SjLii \ ui 4^jiJi Sj^l q\ iOQjj^iiJ ^LJjLa^ 

to 

JL>^I^I (J^sil ^ 11^ A 4 Ja-uuil Sj^l AJL^I (J^jJbUo 

ajla (jI ■ hSj (^jlII ^mi ^J^jJL ^Lj^to^l ft aIc. ^Zcdl Miftlj 

<T>lS|la! oIuLm LAjLuT 1j (4jkj ((CjLaj— ui 1^1)) 

.^jjj ^L»> ^ ((J_JJ» IjLd^ ^J^ijuaul JaL_uiltl ^ (3^^ 

to to 

jJuj^ i JjqjlII 1 JL^ 4_jlli^ ^jjA ^j^LaIlj IJuk I^,?C,a.a 

OIjJLIIj CjLjJj^I t^JpLuiA JLjIc Jj-ulII I Juk ^aIuS^J (jI ^1 ^ 

Uii^ A>ijtj ^ (^:ji j^Vt j-yi Mill u^i ^ jijhV Uii .- 

(Jj^rtJI (J^j^ U^jMi 1.4^ O^ ^ old * 

«• m 

. 1^1 j ^LpJl L^ (34JU jJLAjuJu jJb (^llll 

to to 

# « 4t 




muII 3jI^ c^iJjj t^jJI jl^nJI Ijjk ^^LlII jLu^l ^ (4t) 


4 «H Cit^^iOAlLtl (j— 

C3(jML-i*ij(^jVl ^ Jljlu ^binary pulsars 4^L£JI jf 
(jpA <.JjLm ^Ij^J (Ji-* 4_uiSj —uJl Aj? jtoit i>:A^ I JlA (jI 

«(^p 3 jVl ^tn<M ^Jajla 
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(^1 Cil_J5K]l ju<i! (> 3 ^: 
^LkiJl .^j^\ J^ 

( jj i^^ til l <jiiLIjISL11 

‘Wjut 

5-Iaj_^ CjLiL^ 4 _jlx^j ^ 4 _^J^ 

I < 1^ ^ ♦ 1111 ^ « < >% .t <1 * < !<> I A. 

uj^l tjU ij^luJI JjuiiJI ^ ijjJi (_flj_ Ui 

^ O g j ** (j! (_,!>> tSjLill ^citjuD < 14 ^ 

** *^ t^"f f 4 iblj ^1j^V l4i£, uiiJliSJI ‘ >^* 

jfj tL^JLitj Ij < 4 J (*> 3:^1 ^lie^ _fl 

fj—^ Alr^bui o—SU j OJ— 

0“J—“ L3^ t^Us (JlIJ-4 

.a^i!Jt s>4U 

Lr^ L>^J * ^lo\ i f t j JI 3jLJjL_<i 





J^>a (1)—^ '—^'31 6!» 
J!La <1 jJL>. ^ „«Lm 

tjLC* (jF— 1} ^3 ^ 

«4^LuaJjLj 


L^}1\ 
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lJlIJjj a! iWT\ ^ CjljjJt UJ^ CjLflllalll 

A.tj.L C^ ^ \c. t4utSlAXI ji-t r d 

A^ts (jt L)^^ cr^^ 4^1*^ II jJjL-jjJI ^JL^ “ ^JoLcaJI 

* *k « 

O^ ^j ^ J <JjLa -iAc- “ <-l»l_43^ CJl3^3 CiljJ—II 

jll ^-4 ^tj SjLdJM cjI j Sju. li 

^^^IlII SjjL^il tfj c3^ L^j^ L4^ ^1 j ^jsi. jMj 

M *% 

ljut tju£^ - 5 i.^tl I \ ^ CjIjJ^-I1 L^ ^cCu 

5Ufcj . r, iti ^ iOljjJi juu 4 ^LiII aI^jJ,! n ^ jl5.CJI 


rjj^i (J,^ o15j)^1 c!u^ (jr^^iJ ^Ijj 

** %* ^ 

LlL»L*j JliK ^jL>. ^jUJI J*ij Ij—u«S 

1 ?1 flljtj (Jl^ L^LjjIjIi^j LaLoJ \^1a i^ACr^^Jlil CjIjJ^ ^ i4 iQ'V i^tl < t 

lJi^jIu jJI J_Idtl)! ^^^JL(J 2_ajV 3jLa <l 1I(^ 3_^ -y'>■11 

5 ^h-^t I ^JJuM l^jju 1.^ SLpJj Aal^ 

1 ^ '^** (.^1 1 (iLftj ii^L>o o| 

•* 

CjLjj^^I (jja (Jljja! 3610 

Lua CjljjJI (JjSj LaJjt£,j iSjUl AJbS^ (Ji>l^ ^ 

SJjLsb^ 3jj Q^ (.dJj t4JLat__u A.xij^ 4JiA—u LitLjljb ^ BjLlI (_yi 

4^1jj LaJu^ L^I ju ^Jl2li ui^ UJ^ ui^ cA) jJ . I— 

5 j!fl (jSJj (QED 4 ^ 1 jSJI 4 _jU^^SUI IS^LLjjJI 3 j^ ^ 3 —^jL^l 

JS' ^Lbbj ^ ^Uli^ 3jj 4 -lI>I jJI 3 j—(^1 

*(4njl!iJI 43\^) J^\ lJu^ a ^ <., ,»LuJ 


4jl^ LdJjJ Ld^j fjrtSn 3^!^ ^jSJ 

4_ij_^.^^ 4^1^ 4^ jLi^JI t^ M(I > 3^1X1 4JL^^ t*>4 t at^,) ^j..ul .<.« 1 

^c:>.^ijij LaJLut^ (34 iulj 36 (j] (Jl(-o> 4jt ljUb ^_jJuLa <3^^! L3^j 
4 ?,aj^tl L^ UJ^ ^ (3jl>>Ij 4Jj^ I ftja olj jJI a 5410 

. 3JLa*.U Cijjjjj 
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100 10 ^ 1 —ui^^l ^ Ufaj Lul JjiexJj 

As-' 

4i:SLII ciljj JliflT ZjJii£l ub ‘ lOOOj Sjj 

*T*^^ UJ^d “ ^ 1 jJl ^ Ul^l (jt JaJ I 2 LfljL_fc(J| 

uyM^\j jjUJI jJI 

CjL^I Uj)^ CiljjJt ji .^.t | 

(U—uJl \1a ^ ,„ tjj . Uj^iUl 1^1 ,,n 42t\U\\ cjUji^)/| 

(J-^ Jj>kJI Liu-aj ^JlILj j —^1 Jlaj ‘ u 

ljjc. 3 . 9 ^ (jjSj (_flj —Uij j oljjJI 

<LpJI —u/Vl ^Lc, jj| J[^iJI i jIa^I^ S^^it-uaJ t^ t i..a 

4jptu^| JjSUt J. K L > JI J::^ o^Lt^ Lilia 

<■“■» 4j^j jJ) ^L«J| L^ ^Ltll I 

0 “'—D^i l^LsbIiV) djLili.j 

<Jj^ cjI^U^I tflA ^ UI 33 . UljJ SL^t 

** •• 

C j^h P^ UJ^I LiS tjl«j<±^ (J) flf t ^jpL^jLja . t 

L^l Jjj^j LiaJI L^j-*lJ| <jua^ 5ji_ IVL.SL-iJtU 

* b^b ‘OdL^”—*^**^^ 4^1U) 2 SLpiJi ^L_lia 

(3£^JaJ| ( j l i g <3^1 iLttll t.i rtl . <.ttJI (J-Ajli LiiiJ lj LLj? ^jji ^1 1^ 

.CiULl:;^l 


1859 ^L*J1 (_jb^ j_lLj 4^4 Jji—if jjLo 


ujUtiiVI 4 ^ ^ . lajW Va^ 


i>*lc, ^LiJI (jj^l ^ 4 ^LiJI SjOiJl ^ ofja Sjujl^ 4^j 2.S^t 1^L« 

Ju:i .tiiJj L» J,J_^ L^f ^LJlA j]j 


H ‘^‘^b Uii^t (^all *j>U:iU ^jJI JjJLjJI 4lSL_*l^ ^ JjL^I 

•• <» * 

• tpJ=-Ltiyi JisLmi Lu^ fj] Oju —liaJI tjj2i\ V| «u 




4JliJ 
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0-iSu'-^ 6^ Cy^ cM u—^ 

.^LaoJl lJiS^ (_yi (jdJLj'-^ -03^ /Oj—f 4^J ^Li-aUtjj) 

jJLSjjl 2LJ| jj,4^ij ^ 4j^-i^ljtXJ ;jJ5^1j ‘d*Jj *_UJ-tiiJlj 

^ tfjijJU 1 JlAj .^Ij^l (_yjlc.t CjJj (>* t>a_jL-<i>JI 

(1868 j^UJl ^ ^LdtJI 3JjV ^Ij^l (!>£. djl^t udLl)^'^ 
i(((_^l_t5ll _u»VI (JjLflJ CjLjL^Ij J^ijw 4jb^ ^1 — i>. 

(jyijJl ciijj ^ (> 6 ih^(>=■ * ^ 

4» 

.r III 4-k * VLwS^I jhj^\ U^ L>^ ( j 

duubLMJi tj\ SjLi:^ (Pan ^UjJl t>« ((Pangenesis)« J^IJlJI (jj^SiiiJI)) 
jLuajj ( ((Genesis) ^j^nJI ^« > (d'^ . l l Lf^l^ (j-« ^■^1^ 

4^^J _<‘I?’.* p j ^ (d-^il (JS (jf 4 jCxjI£j . 

L^UJI ^.. ..i-?.tl UUjt} (gemmules cjL- 4 aj ^1 LaU-_u() 

J _C3^i (jl^jpJl jl SjuaJjJl (4 j 1—(j(lllJl 

«» ^ 

^1 j ((blending inheritance) 5 —j >11 ^Ij>II 5j^ Llaj^ 

Lfcjj^ ^P-4-j 4 -_jjjlII (jli jL>ol l i <c 4jf 

4-ui^ ^jL—^fuJ S&J 

3!>j»( s^LIj! jjt A^Jlfltl (Jj I / it iLlx-tla JL>^ 

^JU^j . J[jl» (^1 4^LiIl j^-jjLia^ 4^Lilt 4ij^id 

JL»j^_CuJ cjL^tUjVl jfj-tallil ^ Mi LioiVt L4L4J 

** *• 

5 * 0_aI jLa jl(1^ 

^1^1 4-*-ttij (Ji5ul-i O^ J — ^ Cr^i 

L4L4J ^jLjju ^ \c , ^\£ Ljl! (jI 

4_laL>J 1 dJufc Cr^ Cj^J .till JUSj ^IjjJU < 4^t l jj— c. 

K^t^Vl ;JjLc»f)) L^llc^J CjIjl:^I4, J i n LoiVl 

V J^lall! (jl 4—ajjuai. ((^jLa^l L-o—Sjll oL^ j—j^tfl 

S jj j^tl LAji^xoS ^ —liJi 4 3^4 i \tl ol jtn^t l (J—^ 
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ol j J!u) Ua j M. ^) JlS^Vl s^litu:vU 2uL^Vl 

** ** 

Jllat jUi sl^ 4L15 ^ 

jjl^\ jjf ^1 (1900-1827) ojU^ U 5 ^u c*:L«^I 

Jc,^1 ctcp. ^1 ^ 3j^ ^ 3lcL^ ol ^ .u-.:;. 

U,5^_oj.ot 

cP- l:xA .^l^l ^ L^>UJ! a^l a^f Ujo^ 

•• «• 

4i2>j ((oUl-^,) ^ 4,^UU! L^UJI ^L <Gji:i ^ 

*• 

•<J;i^ i^l <J;f^ (Iv* 

U^\ |»U2j| „SLpfcf ♦ ^ b^» 

"^1 oLul^ —ujLuVI oj^I LajLlulL LjV^I jjj ^ _I 

iS'^\ <Uuii cukjl\ j^bJI oUi_^ 2bL^ ^ 

vL-^VI j^kUl ^ 4^^ o-^t^ 

ot 1838 j.UI 1 ^ (1881-1804) ^aJ_i ^IJL. i^ljj .s^ a».jjj 

OUi j.UJI Jijj ,biU ^ JLiJj^ a^LJI 2y ...-M 

crJJ s^i j) .oUlj^l J.,_in] Jjjiiji 311 ^ 0—«(1882-1810) 
ijAs^ ijSji ^J . b>U 6 - 4i^l oLSlSJI 

Otj 5_;SiJl sXti j^j oio^Tj (1867-1814) L^j J12 

Sjiill »iAj ■j.Luiai'SI ^ LjiU. ^ iU;« ! A- LjliJl 

vtiS 1^ (1902-1821) <-ib-yj Laj^j l^i.yi-wl ^pji Ljjlj 
jlA? *1858 ^UJl Die Cellular- Pathologic oI^jUj 4 J 

Irfli J^,) (> u^lj^Vl ^ 

«* 

4l^ljj JU/. ^jX\ i:iA t3^j *((l^ a^U, 4^ <>a 5 .^.. 

ul bSjLiJI cU lij (jSJ < jLiill Uai. J>i.jdj La ^ (#) 

>4 4j ta^ b Jaiif I jt^-l Jic. 2 j>Lt . :. 5 

. Richard Dawkins, the Blind Watchmaker «(^V| obUJI 
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^1) A-tldk ^L qr"< i i >l ^ ^l^Tj tU-JaJI 

Cy* <jr^ f ^O^ (J-sLi. J|e_il3jlj .S!ii—u 
LS iSjijji£. JjL^jj -iK Ijl^ 4Jj^l t^jjL^l «»-> JI Ldj —uiA 

(JljialJl 4 i^u (J^ J-^|>i 4 * 4 A VI 

o^Jj) 2^^ LusjUji 5a3i.lj 4j— Lu 

(_JLi. 4jt \jjb (Jut>a . (fj —ujL^VI (3j>1o ij£^ ^ 

(±a 4^^ ^Ijjfujlj-II ^J-i^ CjLaL^ijjj (jA Lq^ 

I^IjJI jIjVI (jc. <-M5ritl JL^ J-»^j (‘^j^-«—^ 03^S^3^ 1 (jl^ 

(J 4j| J jr. <j-a^ Sjij^ J__3j^(_kl—<5jj^t 1879 

** * 

. I_LA ' ^'*■ * (JT^^ ijuail] jjiL^ jf^l^jdu] 

^ <I»Ujxu>4j|>5I}t ckL^u^l 

2L^i^ c^i^ tiiijci^j 4^tm ^4-u j^ I I cjLiifljJi 

3jiU uii.1 jb e^Ji ^ui .Uj 4^ ^1 ^ uW^ 

(jt ^Jl>. SJLii^l Ijl:*- 2Jl^ Cijl^ .dljill tJa—uijJI 

%% 

(1922-1849) yfijii, jlSL^jfj (1892-1845) Jj_i <>■ ^ 

\ t t ^ CjLj Mt j I a uf 

IjJoi .^1 jiia ylt oLSVI JiL^I) 3Lii>JI Ji-b t^! ulj-^l 

^L4Jejij li^lijL) 111 Alt /li^ ' (' d ^ ''*" t,y^3 J ^ aVI 4*1Lj 1 ^ <J « ^ L>iJ 

<jj9 SjjftltuA 3 jL» 3JjJ^ S(^ 

slyjl jl (1915-1843) ^lj^j.>i^U!LjLiu^l 1879 

L^Jliej uu ^^1 Su^l CjLkjjuaJ) l Uj-kl l <Lj —uu (J3^^ 

lLs3^1 aJJt C.Tf i,<^!j i jljjjj Lj^LkJl ^> < ^1 

(jjJLuJ jli bjljjj (>» b Jfc l n ij ^ —i^lj <-3>*J 

*% 

«i“itt Q^-SJl cjLjji^I^ tjii" >11 a ^xj (J^ (1910—1846) 

(>Ujii>Jl jrtJ L^LcirAI oU^j-«J(;^l iJi£,Liaj 4ij/lo ‘>^ 

i^j-L^ ijwLfcj i(1914 - 1834) c u . nf liaZJlj .4A>JI 

.[sji>>Jlll - <^U.VI u^W' ^ .Reichstag (#) 
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jj2J1 CjI^Uj I JlA 

quj oU^l*^ ^L>. cjUj—( jl ^jJl 0^k5 

Lxiajtj 5-iLx» JLSill JMi- ^IjjJU (jf LU 

tqpUj^ 2 jUI ^1 ^ *cAi>^ oi^ 

. Ucji J!u JUJL^ ^^J^\ (> (jri^ji 

-j^LllIj j^L (jpill ^ ^La^l ijJL*j 
4it^ ^ ,1^ 4^1 ot J^ cJi^UaJj 4^1 

(>a ^LutdiVl cLu! tdjj^’ (AoL^VI oLaj^jjq^^l ^ 

^|2Lua^^| 

^l'»i**JI U^ (_yi| CjL«j__<ji^j|^SU| 4X;jd4J^ uO'-^^ 
t- U ^ ^ oL^idJ (jlS Jilj .***'j;;j* Jji cj-ii JliJ 

^jL 13 V jiKllI ajjJ^I LiUJI ut ui>A»JI u>5]| c>- i^jVl ol>LJI 

Ji'b tjj^ oLUfi. (jfl 

* 4* 

L^\ <Gf *^LliJl b>UJ) ^ ^ V JU-^I 4^ 

1 j-4 Sj>l£. * Ub- 5j^ (>L_<SiJI (jjjSiUl ^ oiDb 3^ 

^U:UI Jluij 4-^ cjIjj^ ^ t£jjUV Sji:^ jjL^ 

H ob) 6^ 3^ Ui] ^yiui o-^L^ij 

6^ 3^UJ,lj Jo:^! ^ (iJjLrtV jLuajI j^UI JjjjjJI Ijla t...> 

u4 ‘ ^Ltuj^l Jaj J-^J • ((j£>jjuJl (lj>nJI ^Jj^La 3 
^aUl Jj>lojyiCj|j.aUJ| ,0-u,lj(jVl 4ijjb U^ jt 6^ 

JLx t^L Jb j<J uflLfiu^Vl IOA j| ji^ i4^Ui!l bMkll ^ DNA J>^UI 
C*jIj JIAj 3jUs 4^ljji*JI CjIj-ujJI dJLik (ji 3jS (>« 

(_^jjJa*J) V 1 1^11 * J I .C jL^ 


3j^ (Ju^l 


.«jji»nJ( ^ jjjj ju^b (>» j^LiiSVI (*) 

j5lSiUI(jSJj.JU- 4 L-jUXI Jj>Io t>£, jjISUI JL>Jt a^nUt IOA JS Jj^-uaj {#4 j) 
O^j) L»Uj iillM ait^ <lA^' 1-*:^ Jis. --■^ N ^1 


^iSiJI Ob . 



OtpSVl a^» U4JbS^^^JJ,ljlJ.J_iJ0^:^^ jJa^l 


. LHuaS j^stjt Jlw (^jJI jA 
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4^ (^Ui U^3i3 U^ ^ 

4^ eJijJI liA (> JL^ *261 jjll U-UJl ^Lh4^' c^\d^jl\ 

^ ^ U^Lc (1935-1848) oL-^( 

JLSIkjl 2 Ll1i^ L-fl\ oIjL^ 4^1jJ 

JajjuaJLi *^1j t ii Ju u * 1889 ^LxJI cJri^ O^ 

4jj.^))ol^ LL^ j—SlAj t> 

jl^l ^ JjL-^ j^l (Intercellular Pangenesis) 1^1 
^ . L>LiJl J-Wi L>^ >4^ C:j1aj (^1 Sjj—uaJl ^ (j_^l J 

^Ijj oLiJl (jy—jz O^ Cbl J-a 1—<SJ.l Sj^juaJl aJ —A 

oljLjwyl ^ J o^ 3-fll^ Ui^ U^ ^ —»Lua;>> (j^ 

^bJI J^l cr^l Je- a- lP^' ^b Lpbj 2:^ Ui- J^ .SjjUuil 

%*• 

«CjlJLti>oLJt)) ^b^^^ ^ L>^ t3^-^—<-J^ '"•' 

L,L:vt [^j2 (Pang) 2 lKJ 1 (ci^Lu^l) jl (Pangens) 

4jtlLauud( ^eiLxLaA jj-o 4 fl"u^ b ‘(PangCnCS 4 oK t 4j^_ji^V1 ^_yi\ 

. (oip-b) u^bi?J-^ u^ *Pangenesis Odi^l 4J>4_J;» 
JoUjj| (ftj LdJjlb 4^ljy^ JaIjjJI ^llii (j^iaJ 4^ ^ <<I ^ M (jl 

«2U^)) (_fl^UI <i<jju>JI ^dlajuaXl UJ t«Pan J>j 1—li - J^» ^^bll 

.^1909 («^Vyi L>^-^ l^ojeiwil Jjb (Gene) 


tjjL^I (>a aLuIui (J^I jj^ jj J-^ 

^\ iSjjiaJl 4 flja Jifew (Plant breeding) cu^M-oi 
•* 

(o^A;^ 6^ cjUJI ^Uijl Jl«) Wj 

(JJJjUjIj (»blj (>*L>^i (J^ dUM^ Ca^yl 1^ SJjLc4 CjL-uIjA * JW^^' 
(genetics) «^b^' a*j Lu^ <-d—«* ((1926-1861) 

jj ^^1 (1899 ^bdl J.>ljtjj 3—u-b*^ ^VoU 

4ji:vlj-fl (»1^ dU ^ Uloj .><mi aW 1 L>^*J^ 
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ilpAJtflllC 


jLiuf 4jl:>.Lli— Ui\ 4J —oJb 3 j^fc t| ol—Miljjdl 

(jl-UIJ 4jl^Li r; ,» i (jf Lu ^ riUSlI * 

IjjLIj Jj UaI (> J*iJL Uj ■»•■; j . ,.. | 

i jt^f U-ALa 

|.U| UaI^ ot cMt i juk ol . JjO- 

d^b ‘<^UI 4.^1 1 j^) OXH 

^Ij ^Li ^ ^.1865 ^UJI (^ ,^rJI 

44> 

aic. j-i j^l—>d—^ j-^ • UjI— uiLj. jjisbw (>« 

,4la^| ^jljll *^L LoJj * JUUI <LSJj IjlA 

J900 ^UJl \:ij^ ^>A 43^1^1^ 

(—t^JI ^jj . Jj-L» ^ 111—<1 j^jj ^ ,5_i—wij^^L 1/JjVl 

l^ Jllj i^ULui ^Ub^I J>a jJlSjj J^\ r.i ,.a: i4_mVL 

* ^ a «« 

(oi L, l^^Ll ( j ^. » Mu tl Ijla (jj)) I— 

Ula <^jL>^ (> LaLc3 ^ V| 3>LUyi ^ LS^ 4iii 

:4j^ ixUj i«^jdl 4iJL- LL>>rttL Jili^ JSLSu 

6^1^ (jf MjM <>j U^ - I 

i.VjlJI cjUJ 4^_^L Jala 4i_.l3^| ^jj| ^Jl^l 

«* * 

<iJut USoL^I 4 S:Lmi^ a^UU U51_A, ULc t ;..U-: 

4*^1 Uia uiJbj ^) ola^ Jl 2L_^UaJ ^L<i| a^f 


SJiU) 

ol^ jj .JaaJL 5j_^| laa Uulatj jj—uj 

Uf^b iJjLa-« jLiLfl jjj 5_<jiljj IXLc. (1933-1864) Jjl^ 

<±*5tj (> ait^ 4loiljj aju (jl^ LaJ^ Jala ibUjL, Lbj^ 

la^> a_j|jjJl (juiL-Liit 0^ 4K jL4^t JUj . 4 ...A^^ ^.^t] 

aaij^j a,j_^L^Vi jLjq a^Miii j^i—iiasui (> j^ l^^Ijj 

U»i ^ ' ■ M< lj *a*-.UJL LJIL LiJIdnaj Jl^v Lilt 26>«JI (j_4^Ul dJUj,j_aj (#) 
JJ ctUAL<uu a^jlUL duMh ikai ojH * Jala iiLscjf Js~....^ jc a.j 
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Iju»j jii jjLufiij J‘^t>^W 

^ JoiS oJ J SdjJjW ‘ 

.Uj-il c^i" JS^ u-^’ ^ 3 -i ol '4 6 - W 

J£ a- 1 ^ 6 - J-^ 1900 ^uil ^L^l ^ 

^ 1 J^ ^ L^ a-u- .>* u'it ^ ':>'^' 

Ua i«aVi jL.JLi yiijl: o«j-> ■ J^' ( 3 "^' >* 

afiUi-* ciULiaSI t^l i>.jj-“ o' .a^t Cy‘ 3 

,j u>aii oUb . ,-uj aji^i^>’i» ^ j 2 L_u.->*i i>^ js 

W»J ^ 0 ^ ^ 

51 ^ 1110 < j! Sl^l 

-.■:.» | S^i (.ut 4 ^ oJ 3 ^ jJi 4 -ii r^' <=^ “ 1 ^ 

jis .1866 j.Ull '^IjM gStii Uiy. 1858 j^UJI 

ifb 0 * t^l 

Ijii.-r.i ijtjLj .aJiJi J-^'J (*^’ ri^ ^'-^' 

^ .a^byi it sub^Jt oUiUit cy‘ ‘•^.■^ f> W-t-aii sji^^b 

jiLj Jici 5 ll.yi erk.^ti 4 JoS:j^.Jj-l-jt~!o'i>-(*^-^*tT-'^ 

oi (^ 1 6 - atk t“'^' s*l^ 

iibUJI ^uil O^ if »'i-“ ^ ^ 

^jSb u ,^t . 4 iUtV u* a»«n It-ii' ^'■^3 ‘i^-^* 

tt i;;VI I A. i.^a 


h-tl ^lili 

J5ijt cyi otSj ‘J-jy tit- jja^Jii as jJb cji£ u^ Uk ois .Ail 
22 yi jJi. li^iiW' a-jL^' likb 0 -- 

^ (..^ ^1 j3Sj .:klS .^1) USIjy. (> uajiJiikA 1822 j^je 
jjjbji. ^1 jiii) okjj (*^j (aiiL_.-«Ji a^jiktii-Vi 

ob ‘f ■‘k ailiilo .> J Jk ‘(akiiJLi b»:UI 1-^.A^ 

Jk,ji j*t !>. ajui Ujjii>. js c.aaik,t a^ij sj^i j^k, ois 
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<_yiuuJUJI JL^l (^jJ (>u^ljj Cf^JuLut 

^Jj-La ■ V (4^m AjIjJL^ Cj_4jmL^I (jf ^1 1^^__lajj 

<|4al.«IlJI (jja (J— Jj'v jJI J^kjJLI ^jLlt£.L Cjj 1843 

^ , OjUd <>"'—(J^J 

Jj^ JJj-filJ tcjU J_it^ JdhH^ CH4JJ U^ 

^Lc: jJb dh® ^ 6 '‘ ^ 5__tj(jLutd jJjJI ^4^1^ I jj < JLjIj (J[^53 Jjjjt 

< *« > lj <ifl-W J -(-UJ-4 <_atJd4J C^J_uJ^J udl^ ^Lcj CjLu 

4 rt* . ..( f u C>^J vjVI «_a— U^J *jjjJ| 4ji__tdulj 

c^I X l iv L cdlij t^^JL>JLl 4 t .» rc^ jtjL£.f dh* ‘ (jt_> 

•* * 

(Jp4« ^0^ (JJI—3 jU.4jJLI Cj|jJl 2J| filg j ft! 4 -iLj cull 

(J^ ^Jfc-LLrt jLl. t ti] 4J 4^JLd (^jlJI (JjlLq v^j 

^ •* *» 

aL*J 1 4i;|Uj^^L}| 43I I t ^hAJL^ ^J^^^ *Qjij^ 4^L,cu 

^ 5 jijLfcll 3^_j^l!tll 4..*cujjJll J:;*^ SJjJUj J-^j i 1848 
ji u it 4jt I JlA iAuitW 4alSll| eZijj 

(jt L^Li^ (jL^ <J1 jIj 1*11-4VI SjL^ u-dUduj oIjL*IL4VI y^ 

** ** «• 

*^jL^ 4jLdUd^ 4J JjL*j 
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jAj * 1851 

2L«.1jjlU U^ ‘J^' 0^ ud>^b 

^ ^j;^' OV^ L3^-^) J^3-^ —‘■"£>^ 6^ 

jJL^Vl (^jtol J>^ ^1^' t3:HJ>-^t3^ 

^jJt ^ .(1851 j^UJi J^l (>» odj-^b 4 _^.sL«JI (> u^ 

, .^y.. J a:<\ 2Lu^ 9>dil ^Jla 

^L^)flj <iL_Ji>iiJl (>c: oL_^ljJ 3>m31 i»jufc 

CjLill b^^Jr!_ ^3 f-L>-» Xl t Cf—^ 4_-J>tiiilj 4_JUl>.V1j 

I jla (j^ i! - ^3 * 

(Jjl_cJl (>« oUlCaL Lt^ 0^9 OJlH cr^l ^ 

Ijuj Sl^jjlxOJ 4ij\fc < Jlj ^ I:jla (j^ -hh* • 

cjLu s.5£>i«aJ 4 —3—i^b-^ 1856 j^UJl 

** f ^ 

^ Sia^jJij Sjl^I 2LaUJl (> ti:>^b ‘ 

2La£>I» l^LSu^I 4jjL^ 4jjLflj 

jt 4^J 2bl!Uj j—JjJi 2 LSjJUv ^jT AjtlaS 4_J O^ljj .3_j(jyi 

UJ ‘J^t 7 l^j.i=.j 35 3_^>^ 

^b^bj <>^ ^ 

W.1^ SL-b^ 12835 ^13L^I t3^ 28.000 ^ 

2l^U 5^ ‘^Lh 

^^jjJl »L 4tc 2 Uj^ (>:. 3 n\"V^ 3.3 j^ *3j;—A? 

(>a ^ cb^j^' 3ijb« (<u-3 3JU^ Ai^bj b-^'-^' 

;::,UJ1 a^ljju 1 ^ jt) 6^ I:ia J>U 

^plj ,jJi JUUl JjLla 6^ ‘5 >tA (>* tl:L6<_,i*^.(3jA' 

^Ui]l A 4 j.A^ UA <X>-^ obUJ' (j-^ 

cAi tr 3^^^ ^b ‘^bb (>- 4..«^ 

. JUbLi La (>c. 43^ bT * 

y i JjbejU iijlij Je—t Lr" UJ C^ j'^' (#) 
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Sl9*tt|»IU 



^ 

^VjLJi (jiiL^ ct^A? cA^^ 


•» «* 


a^(j(5l< ^ J JLU Cx^\j^ 

4j| — l ^ ldtj 3 tr><iJ„! l dJLAtj — (JjUua I i'wl* Aa 

(^1 ^lllll *1 jIj^_Sjj IjIj^ iJ.^ J^ 

4^Lua 3.| ^-^t-La (3^J 4 jiji'» . " 4_o«ljjJ j-A 1 ju&j ^ iJ-^J^ 

L<i *(jr“ O^ C-L^J^j . LjjJ^ t ^<t 1 »* fijjbj 

^ » *. iSi 

^Jub ^ Mil ^ ? LlJj . VLa^l 4 lC < f u ^JLsfeJ jJl cliL^I ^Jjs^ 

^ ^ to 

JL>^? hUtfJ I JL^i i^^yXua CjI Ij^II *«4Jll^I)> tti<JjL>Jl 4 j4_uiL 
4i^j i4.AnL (jJj (^A^l S Jl>u (<JjLi^ lA-^^ SJfLaVl 

■» •» * • v ^ 

(j^ 4jaJ^ (J-aJtJ L^j) ,<,« ^jj-a CjLu (j^UJ . 4-L_iiii, Ijjlu ^1 R 

*• ** *• 

oLuj^l lL^ , SlA>>1j (3^1! tSR RR j] SS 4—iSLoJll cji 

jt Phenotype c^Li^^dJt ^ ^ l u ac- ^| 

^ 9m 

L$j ) * if jLfi iSSjI RR ^J.a-^ CilA-tl (jl^ lijj * l^^^-III 

J^AJ til * g-Lctt i ^ 4 Jluj» 4j_l:^I ^I JL%I1_lju1 


275 






jj <0 ol^l Li] 0^ RS 

^1 ^ S R al M • ^o-fj o^i • ^-^L. jj:^ 

R Uiu 4.L4J4A S oi ^LsJI i>juk JISj9 ^ 

.L^yi o^ \jj^ ij\ l^j 2 (it .Recessive 4,^^ 

otiLjJt cit) RR obL: 6^ 5jukL-.ui (> ;^:xJi 

»-r. SS obLuJ 3—a*iw (3J—xSti. IjjO j USI J 4lj^ (>a 

jjlxj JbUb 25j...U jjju Ui (> 75 otj lj_jaj 

RS (SR -RS) 4£,j Ja*] ^ J^' 

^jL_^b oyLj^ (^bll J^1^l^Vl o^ UAbKj 

(jjju ^ RR (^b ^ 

Uiu . JjVl J^l ^ ^ 

duu,^^ U^ U^ Ua C^l (^b-a5.y( d*itJb Jj—i/» 

JjUA 4 aJlV. ,-oii 4,ibLs.^' fj^ iliJbJt (Jj^i j! 

Oi^i Uj-^bj a-d'> Ly* (> 

^jj9 (j£. (J—-US V J*^ ui>^j 

^ 3jJj^ vL—^ b cb 0:**^'^' o-=^L^l 

JjiLdJj) (j£, Ui*Jl Cr* L*-^b • L—44^ 

CiLaj_44i^j^l o^ (>_.- (>» OJ—^b 

^>1 2bjg>a So^iJ J^ i!u^ <^Li jb 

a ....-.■^ b^^ j»l— iM2j^\ Ja^^bj .<>J>J^' 

jjs ^Uaiai juu {cJ^\ L^jj»: u^) ^ u^j 4 -_l«^ 

.j^Vi ow it UflijUj (^bi' CiUj_-^_a^i <>» sj^ui 

.^bJl JoaJi fjl Jaaii c^yj^\ cy^ ciiLLJjj Oi^ 

^ ^.,.1^1 ,a*]t 2 Lh^ ^ 1865 43l4L^l Jai» 

l^jjl*^ t^Jui ol er^l ^ (^1 0±y 

.(^b^l dljj <>* (^ ^L^bi <>- 

jbit jti. j-^1 (>> uj*jj^b (> ^i:bT jAi- (j^j 

. JjOa ^ ot c3“ C«^yi*? C^I^b cr^l 
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Laiji LoJjj oLdl juT a! ^jS!j ^ O—^S 

t |al «t" a Lj 4J t *^1—^,5 ^JLaJtJ (j? (J<Ai-a 

JoLa (jLajj ‘ 1 >jl>3 O^J 

CjlSiJ (_^j- uu SjjJL^t 4J ^ I J^JtJ , <GI^L4^jU I_ 

^Li juu Sj_... ^LLV <i 0 b>aUjj LuL^ Ls^ (^«_LlU 

. 1^1884 i^kLc jjLJj 6 

ihjjkX^ 4 j t iifLuiVt ^c^LdXI ^* **jjaj^5UI JuJL^O 

(^Jj ^^i£. 5 X „ l l Sjln^tl Cj^L^j / jjU*tl 

** *• 

25 AJJ CjJ ^—‘■'^ ^_^jJll ‘U^J>* CjuJb jjjiLajj ^ ^jj^aVl 

" *• ** 4 k 

j»L*JI 4 j»j8L»j |aJLtJ IjLluit (jt^jjj® (J-4^J ‘ 1866 jj-ali—jj^ 

Q u t t <1 1 jj^ jjfc J.;>? kX>.| (jj jj iB^^-LoILa OjJuA Jjt.„.„,u< ‘ 1904 

tf'jjt (J-a^J tSjLseim CjLV^ a 5»1_uJI lJJ? *Cy^ CjjSL-to 

a* * *a 


4^L4£.t JL>i| 1 Ij t <1 A dJliJuXI ^ M i-.Aj tt ^jji 

44 ta 

Joi/J Ja£- ^Iji -cr^b^^rf^' tAp^' <A I—^Lua 

*• »¥ 

(j-a JZuJ A-luo)jjsI ((JxI^B ^^\ Jl T cuU Aj! (^jJI —A 

44 

A^j^j cj^LuV ^±us \X^ J^j . J^ Jji^ 

Lla (j;jj (j-»-> Laj) jjVL (AA ^ aj*A ^jjLi—i5«jjT ^Ijl 

ol^L (jLcjjja ^ —u^ ^ ,(^_y- 4 Ltlt g-^lJLl (J-c£. Lji^I_ Lu Vl!La 

3 i<«l t if f .\jjvj flJ-^ (ill jJ iCjLaj—uujjaj^A^^ bla'>al (jTj J^l^*11 djufc 

^iIla *(1933 ^LlI) (Jjjj SjjL^ <Ai “ cAb 

cA- ijr^ bfluH^ l ^_yl4j| aUjoi itl ^j| CiLjjj J-al (_yl£, L^jLailll 

JijjLXja JJ r <UflA ^ itr>ri A-laL^ A IL>- £ j—^^i-w | 

.3LpJI ^Lc. ^Ltll J^L!uj (3j.tali Vj (L^Iju cjIjL^ 


All —uilj-i jj^ ^ jLi^l (^ j—II (j—jlSUt 

^(Drosophilsi) 3La—-uJL! <^11 cjI!^ a.^L^I 
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fiWtdrfjU 


^ ^ ^ A**t \j\ ^c lIhuI^ oL? 4, S < n Lo> ^_ 4-uVI 

*• •* 

(JIIjI j .^.^tl 4_<-«ljJ (J^ (>9 <L<uj i(j_i*Jb 


. 4 jIj^JI fj _u-jb juij 5j^ L 4 J i^Ull it:ijL_jLiJI Oj-^ 

m 

(^Llll 4JL4L^ 4 f jLfcxll^AJ \ji^-LAA LaX^J j| 

«• 

tjbjJl (jli SJljJL^ cljbJu— im\ j^bjJ fjA 4l>.j-a J^ J-l£. c^jLJt 

Cj^J-i <-ut (J^ 2!^ C>^ j— 


(J\^ <2L^L>. >la^ L^J .5j^ ob^ 



oLqjjjj-oj^^I i4^Lill ^bi (^1 —^iL>*^ U^ 

JLfllit 2Lui^ ajs jJti 0^J>« (>« tj^ J-^ Uji 

,(*)j^tl]| Ji^JI 0 - o-^L^I 


(JL>JI jjk L*^ *<u^L>- 4— 4 J ^jA L^jij o^j 

O^ Cy* ^ Cr^J * W—‘■‘^ Cr^ 

^j 3JI ((^jjiiUiiJl JS!—oJl (iu^ (>a ^UIa Sjj-oll 

<obsj aJJb (js;—U (>« ^ L>“^' 

^ *Yj X (2Aflj^b ^j|j-»jo OjBjjLot Jl^—iVi a'j^ (j^ L. M i ^ i o ljj 
dJUbj (4 jI jlj J|^ ^ tljJL>0 (j! (jSUj ^JUlbeja oU^jJ j j . t^"\ (jl bJ 
L>.jij Lwb (iubVI b^b>. (jt iYYj *YXj iXX —a 

j jji L)^ Cj* **‘J jJ /**^XY — ib jJ1 4 —bijj ^ **b.^ iXX 

I iLA^\ (>a Y jt X b^l j! 0 ^^ Cy> X 
. (jjSb—u< Y lijj Q^ji—ut 4jb tj^l ^>0 X tbjLjj 

LjjbjJI I<-i _C>^ 4j^bJl <*^1 5j-_SLaJI 

9m 

Vju f'b^u ^ U'^*J —Uflj^l <L^LflJI WJ —i 

^ 4j^ La jSb 0 >Lu—--u*^! ^b^ (Jj—.^jUJl U5^1 O—« 

^eilajuaXl >* 5 ) 3—O^ t^blJI J^J ^_y—Si JjbfcjJI I *4—dJ 

.t.--*t l ■ iSjj ij\j ^.lu uLi Ji^j3 V (jSJ (CjL«j— bjlj J (4f) 

jjjO 300 (jjO bf (jjiij-uJt ililjLj 

• JLiii. JS 

. La (j-iJ IXa (jSJ SiLA iIjVU. JLA-jjj .Sj^ojca JauLil {#♦) 
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•leAll,«JU 


jjfc (jfj 5j— Ja jjJj (4i ^juij jU ailu jJl 

I jjj .5^^ ^ i ac . tj] i4jm1a L^Ij (X 5jJU-uaJlj t 

U3i ju 4i^ 4j>hi^\ oLiju^i l 3^) ^ suiiiai 0 : 1 ^ 

idjj__^l X 3^j— ^^yLs. (Alleles cj >1 flVb 

o^ ^Ljyi 2 LL^i oli 4jjVi oj^ 2 L-,b:)ai 

44 

hXaxIl Cr^ C)^J.J^ 4^xroJI 0jJt A 

• o—^ 3ij^ uj^j ‘oi;—a>^l <>» c?— 

M 

<Uj 11 oLj^I ^ J.4^ oUj—u(jjiji^l (jt J-«jJl Ijla a^lj 

AjT biajt Ci^uJsjtj idil—uJl C 3 ^ 5 j>jJl 4 ^ Jl>^ >-*■* 

^Ij^l ^ < IIrt n i4jiaj^l jf (^^Hl <jlj—bM^ ^1 jjj ^1,4f. _>- 

Cy* <LflJjj L^ic. ^lujj ^b ^jL*iJ (^1 obsjjjijjjj^^l 

ti^ (Ji-b Sa^-LpXI CiburjJl (jl Ja5tljj .oM^Vl 

BjL£,jj 4jl4r.. iilijJL». JLx£ U^*' C>^ ^ ^ 4.i ah A (Jc. 

Lo Ij-iLi ^3 4«2ui^M^1 djLuj^l ^ 4 ^ 

^jai Ll uVl L-dJjSJt I Ju^ LlA i JLCrLxIiJ^ 1 

• ^3-4*03.^33^^ jIJ-l^I ^iiiliTp cLiLuaJI ^ 11 ^ 13 i ^ 4^3!^ p ' ^ 

L>^ (J^^t Cj^ J-i^ biJLlA q\^ 4j| ^^^jljl^j 

%» 

4.^1j Sj-xd 03-^133 ^_jlljl 3 4 / i L^jJj ^1 Jl^u—l^Lj ^ 3 Jt-Il I JbA 
^ by ' (^*^1 c-AjJI _iijJI 

3 ^_caJ 4 1915 ^LaJIj ^JuJLssJ ( 3 .SI 4 J (JjU.Jl4 ^ (3^J 

^cA^ii ^Lp—“3 ‘^^HJ3^^—^ *^1 ^3^33 0 '^J 3 ^ 

J-^bj (333*11 I ^^^b£^ 3 JlJ 3 >i - 

(J-SjjIj 4^1926^ «4— *M I 4j3^j» 4-^Lj^ <. 31 ) 3 ^ ^JL ^3 (jL—^ 33 ^ 

(J-4^^3 i 192S ^LaJI (' j'^ 3 b''‘^^‘l^ ^-iJ-uJl^^ t| 

f^3f cjA J:?-^ ^J 33 ^ cA cAbb 1933 * 1*11 Jj 3 j SJ—5L^ 

^ ^ %♦ r 

•^1945 ^LlJI (j-^ ^b^^ 
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j3\y ^ ojSj V ujUfcjj'i?! (Jjpo o— c, Jj—Lajjt (j1 

L^j (^jJl <I>^ liiJjJ <.ij (jjfl ^.LSlb^ ^ 1 ^Vl (j-* SjJCi^ja 

SjLc,] 4jl4C ;j! < M Cr^ J!>^J 

j ‘ '<^'y.j'xiJ J_ uiLuJI 4j,l 4-iJLt ^ t 

t ‘JijISuj ^I^Vt (_7ic I ii jt l I jU, 1 lLUI^ 

jj^IojJ lijt iii'^ J—uiLlu V ^l^Vl jjj j i tl Jit 

30.000 ^ jlI tj? cd)j >t j ifrt U < 1 o^j ‘^ 

•tft 

^LILj 93 (jfj.(((-j^jnfltl» t_g^^UaJI (UftiH (_pdl 

cr^J ^ 3 jjf ^homozygous Sj <.i(> ciU^I ajjt ^ 

(jS aLlaJI U^ (^9—(jJL:. 4^LLaILoj 5i.l>.lj L^l 

iheterozygous ^ 1 j.ijVI 3>^Li3A ^ULj 7 (j __4 J^l .j —< 1 J 1 

^pLc. 3a.aL^I 4-Li^l (JUIJ ^ah-^^ oM^I 3 .ju3 jJa cdl ?4> ;jf ^^ylxA^ 

jLdJij .Iplj_^jLu^l ^«3j ^j^sb _uJ 4_^1jJ3VI t—iLaj , 

/jUJI (3j.d^il i(_PLlpl ^j<*itl 4jl tkC, 4 31*^ U ^JLA 

*• ^ 

gene M^tt itA\ t juu J ^ 

<Jlil^ jJ-xAlt La ^ ^^ ^ La ^ _^^dL9 

(^LseIuV! 4j iitj La jJb ljUbj iLu^u^ ^ 1 c,4j^a!Ij 

9 m AA %♦ AA 

JSVl *:ijU ^1 (>» 2000 

%* * 

^ a1 a ^1 IJLA ft A A^Cd^L^Vt ^ t 

(J^ (4^LLa 2000 5^ 

iSbLlJJ ^Lb JJLC: I 4 ILAJ ^jnCt LAJbJL^'l < . h I'f'Vj ^ (Ih* 

L^ (J^) 1 ^-aLaI ^^LlaIj Aa^lAll jlhi^Sfl ^jt 

^jLtAie tfu ^ tlaii ‘(cj —J-t-s^AJI 

^^jJl |jL£- Lan^^ i jn^ ^LojLUILa j (J^ 

^ i(^5jL^lJ 3,Af»n,V A 4—uax^ La^jV JL>-1j Ja^ pUU 

(^1 ((C^Ijjju^I)) La^J La Lajj 1 Mile ili V 4 j? Ll^j! 


^JjAJU ^JlII ^^jJuJt |juA»^ i JlJJL%ILtl^ 4^jLiLj 4 t a A*1 ^la^jJt 

1915 ^Lftil Jju Jbljjj *^«J.ilaJI l^LxjjVI 4JM^ (J-^J 
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cJlJjjJ) 5^L_c,|^ (jjii^lj oLaj ) ( 4*jjU 
(J>.|j Jj£. >liJj>. Lq :JtJjuoJI LIaj 

(JljjjJI 3jl^yi 4.Sj^id . 1^ CjLajjoijjaj^SLII 5lj_Lll 

^UixJI < fl^ , t j L-tljjU’ltl tliJLa^l _ {c. 

(j^ (i:jluJLl JLic, 5LpJI jl jujj] j^ ^^JLc. 

joA cjjiuilj LkiUtjl ^ helix UjJI c-jy ^| 

ijj ——JjVl Cjl^iaJJ! tiiJj I tail, Jjt 

Liajt lm\j^ J^qjC. .(^1895-1844) j cd_-j;JU^ 

(1844 ^LftJl 1837 i^LaJI (jjs ebb * “**^ b laLLw? 

L>^ vl—UJyj ^Oh iJl <S^ 6^ J-^ 

*1872 ^ 1857 ^ c^>ll *(1904-1831) 

Sj^ *2u>l!u jJI *Gi^| jjjl ^ i_y^ 

AaaLaj ^LaOJVI JjL LjJaJI (^ jJIj i<lut 

*» *h 

(j-*» (1895-1825) jJj—u, - Qj^uX^ (5JU 4j3^«t) pL_l4^I 

u^\ -^3" u^ cb^ («S * 1869 1868 i^LaJI 

Jjb ^1 ‘1872 jiLxIl jjxT(3 j>1» ijj —Ij (j-ujjt Jjfljj) Laju£.j, Jjl j 

J^^b U-fbaa^l n^jeSI ^^1 ^L>JI r* <t i 

t^jJI j-aVl * *jLiJt J (^-Twj tL^^^jjjLoU 

<^\ 4:i^lj >C.L_*1 a ^ (^ J-- u^ 

ika^^L! jaj *1895^j .iU . .ir ? 16|»3 j J«J| (j:s^eu^ 

<UIj 4jaUlAl e_Lj— uu L^ JxaU jAijJJ 4juiU^ j ilna JuuaSj 

IjlJ JUai lilli. <lJ£ <U:^ j.Uii| SjiiJI 

Sajl^ - olSj ‘ilfi d**JI JL« ^ 

<U.a—*-uj U ebjta Jj| ^j^uj ^ 
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A <1^ ^ . ,4 1 ^JlJI (J LajLjjj li-l ^ i < ( I A 

yt, ^ o^ *U^UJt '^-i^ ^jxLuAl 

(J^ '-iiJ^J ^tP" <j| JjLflJl fj^l t_a>.L^ 

Ijl03. jAp tiL?P*^ U^ ^3 -oAjJ CT^l j—J>^J Cy* j—^ 

w 

^ 'J ' ■<! t J_jVl ^^jU»wiJl 4^till CjLtl^^Vl ^t_4utj ^ Ij < K “ 
dx^tJl ljLAj«»l i^j.ill ‘J— 

jJaj 4^j (jA Luxj! tiUj J—^ ^ ol t4 j\«i«l l <Lp.LtJl yi iSj-^ ^J—**—^ 

^^1 jjjLLaJb 4 ju _(full SLlojjVt (A ^tU 4jf tdJj *4— 

*• ■• 

^JLH*^ O^J (A ^(>* U—Af 

J^Vl JLaajI y (j-^J (A 

l^ji^i>o fjj!!i\ JJL^J—fc" J—Ai—“ <±x3tJl (j! 

«* 

(jji LjjljLuaJI (_yl£’ ^jSLatj .31—;pJt ^llija (_j-A (Ab 

tiili Juu Ijuj (jjJ SlajjVl q—a 4A—ui b^Li. (_yl£' J>‘-a^l 

LajM^jAuJl (j! J < rt L« (jLcj-u<j (J j!**- dl L^ b>>'v | 

*ob^j>Jb 4^ l\j^\ 4^1 (A* iy^^\ jt ^U1 

JLi4£. . Luajt 4-tl^l ^ ^—ujIjJJI qA <4j)-11 

tijbjlJ' Cy* LhA bj—c. U^ ii^jLiJl 5^1—11 ^j$ 9Jlj| ^\ J —<A* 

^UealMilj i(jL3.1 4^1 4 rtj <<tj (flJ (_b^) ^L^l 3-4ji—uJl 

l^^Lo-t ^a 4J b^ ‘- > 1^ (JtA^ *iiJ!i jaa 

iSy^Zj i(Nuclein) «ojj(^1)) u^y ^j-a .^uj^t cy Ij^ 

bJia tjtp?-AVb 630 ^' Cy^ "bA (A- 

4jA iSy^ bluf cjuSu^l 4JSJ ij_i;j^Vl <> I «1 I <—illjj^l J-tjo 

il869 ^bbl t J^btJJ '(jyjj-} L>^ 4 . 44 A 

l_A i_V>- J ^nifj oLjJ SjLft J ,ui^ sjjjjjji B^m <ji J < At 

4jl<tl (Ai ^Jjjjjsjl (A cb (A frbia^l CibA^l ^ uL— 

.JLstxiijVl yi ^b-o^Jl ^jJI Cllji^j 

yihi\ ^to*! (4 j»5jIiJL 1 Sjbyt ^ >Ap —lij^l ti>^ #^bjVl 

^jb. j-*Vb jb-T (J^“^i (Al (j^ (^jJl JiA J3>^ cr^i 
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(JZbl 1869 ^LaJI cJujji. —aj .^L „ 

<Lda^j^ (jjjjjj LfcjLc.fj ^b^'4jL^Li:^| J -^ ... 

<ul^ ^ (j! jJ^ - 6^j • u-"b^ j 4!-“ ~ vj-^ 

AjOaMj ^ (jljjl fJjM (jrt-^ (jJ| C-Sy t (jilJU j ^^LuJI J_jJLuaj 

- 4 j Mi jj^l VJ^' OjJju) .. 4l A".<VI j^£:j3 ejjUj 
<■ " ■» I j«.M ^La^< ,,,„i3.fljT!-(r,t|^ j-uJJI jjkbj(1870 

4.MJ 11871 |iL»Jt tillj j.^Ji3j . II ^ja 

Cy* j— uL^ fjjuLts j^jj ^jJI Jn*t) 

jAp» J^bj -s^Uy' ^jL>^ M U . ^jJt (jT 

cAc- j^jj * JjL I ^\ Jaj (OJJjII)) (jrtJlf>llI 4iu/ljJ 

«_aj^^ »(jj «ti m JI t ^ l o i , ( J LlM-^ (Jji><j 

(jt cr^l i>bj < UjMjjIj— uJI ^ ^ Sljj L^ (jtjSu 

t^b Sljjj ^bcUVI yt ^ 

SIjLa •" ‘Or^bJI Ja^ ^b^' SjUL . ■■" 

C^b/*Lr*! frLSf jlji^j i^jJlj jl^^l 

J^jb *y^bUI 5 jU 1 tfluk ;Jl JU.^1 J^-tb ,±^ 

3, ui u i- t l Structural Proteins oU^j^l <j? j_^ 

^JJ-^ LajLIj jIaj^ (Ji=tl» jj-a 4 rt . lr L S fa tt aljj^t jL L«44 

>4^ (dhijl^O (jt cMI l:Lii ^L3| cii_^lj .S^ULa 

((jLalJI (_3Lbf Uaj i<Li-uiA^| oL:j-4^t ^ JyJLC- 

3jLli ^ «(^J^) (jixaj>JI)» «a .a *1889 aLlJI ^ Sx^Mj JL>.! 

' 4 k 

UallJI Sj3^| uaj^ jl Oj-i ^1 ^1J J—(jSJj ^1 


. 4.d.uu^| La 4 _l4 ^V 


^jrUiliMl 4j>Laj ^jL.! *jAh* 

eul^ oil .4 _^Ij3J1 0 U 3 UJJ J^UJI (jj—S j jl (jSLaj ((j—jj^t) 
*L^U£. ^1—uf 4al5tiJ4aKJl Sjj_^| Iju^ d ■ 

3jUI Lu—Uij 4Jaj— wlJI CjLijj^l dJLA ^jb ^\ ale- 1 JLc,L_*-uj 
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. I JL«J O —* ^Lc. J j! Jx»L>. SJJ-Uj 1—<WJ *^U^I 

i",^ 5jl]Jlj>J 1 i^tl cjitLijLAij ^14 ic - 

4 * 

Sl^lj^t BjULI ^1_Uili^l 4 lj[^ t jl at (OLaj— 

SUajftt J^t ^j-1^ . lj>LkJI J-lc. (4.ii^l) 

^jJ_uiJlt BjULI jJfe (JtjJSjJlJI » ^£3^jJb iU^] ‘ 1885 ^LaJI 

1 jub .H^ij^l (j-a_5Lu^l JUi.1L^t Jj (>L 


(1939-1856) jjj—<_^ 1—a-oj 

Lo ^**^1896 i^biJt jJuL^ L^lu!^ ^ „j i ^a\ SjjjwiaJ 

_ujVI (2Liijj-aJt SjUI) 4jrj_JiLajL;i^( jt— ft£.\ « - 

I LaL^J 4.J— ij<J (jt <—flj-aJJ •Sjtjj^il 

jJkj ...cjrjiS^^ SjLa tjJjLlaj ^ <j| 

(_yji£- ti^c. ^ ^a> -) t—Ljul-Ldut 

(3 aga 4j*.ri‘i LL-ojj 

m 

JLSjjVI 4j ^ u JlJj—»o (jt ^ 


.3^:U1 c^hJ\ cy^ 431 ju ^jX 
(JLS SufcjUJI Ji^tjj (jt J— iB 3jLiiI LSI—li u^J 

.Aa-uJja Uj 


(RNA) li^!} (DNA) UaJl 4 ^) jj>latt 4 ^ 4 WI 

‘(criJ-i^O JUJ uK j jHa! t -Lft T i r .! 

jUJusJ (jVt uy>- ^ ^ (j!j) 5—L^t —t^LjiS/l dliJI CjIiJj 

^‘\> J^U-1 juk jjlpo jlSj i(Uji ^LlJI tiiLlJ iiij^ (Jjj^Uj 

Lijil 3ia.*Jll f.LuJI iiJ <j| l^ i> i ti JJ—9SJJ Jj ij—(Stw 5Ldj Jaj 

5j ..,1. ,iVl 4“j] t cJiJtjj —uJI j-^j tRibosc ji>^tDNA 

^ 4j _uiLa^ 4.si>. ^ Cfy^ —i-u^l (jj8 SjjiJ 4 ln n ^ j^j^l Cjlji £— 


(id) Jenaische Zeitschrift fur Medizin und Natunvizzenschaft, Volume 18, p. 276. 

.The Cell in Development and inheritance «5_jtj^lj >*ill iiL>Jl» :(jlj—i*lt {»♦) 

AjjUo olii.j>a 4 j£ ij:>>.t lS^J' («u-iaJl o«Au 1 jlj—«! jj—uAtj 
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cjI j^jj I j Ut j ^ [Sj^^ cjLlstUt ^ cJ^^l Jlpl 

4^j^4-%<a * 1 ^ i <1 tf 1 4.2j^JLiJlj 4 flTr111j i4^l!l]| 3_^Lljj| 4,JuJJIj JJ 

PllOSptl2.tC ****' '^ ‘ ^^xiiLj Lm2i^^A4J 4.JJJ^i^ 

ciiLoix^^ Jxju cjLi—(- 0 ^ cjLcj^qj^ q] ^jVl Q stjj 4group 

^Lui! *4-JjLiILa 51 M (Jil j Ribos Pcnt&gons 

^J[^JL4J (buses) ((JLclj^)) ^4 f ^Jl^iJI)? 2. .iAi ^k^ 4,4jl!4il 

«• 

(cytocine) (adenines) l^uj^VIj (guanine) l^I^I ^.U^L 

SjLc- W:^! t(uracil) (J-l, <«tj 3 fJlj (thymine) 

4-fl— u i Xt ,! jl^Ij^I ajjt (Jjl>.| (Ja^jjj iG, A, C, T, U 

Jl^I^ « 4 rtt<^*(iia (4JI_uiLuiil CjLdlak (J^ it« > 1 /t <a 

JL—Sj j| (>l^t hS}^^ 

•* •• 

jJlj) LdL^i (3f<t^ 4 1 ^-4Jj iRN^A iRibonucleic 

^ 3j^j 4^ U>^1 CjLuj^ Mir <U,5^ JJl>iJ 

«* 

«t t Iij j (OH 4 j j^^ljJI Uj U J H) (J^I jrtjft:—uiS^I 3jj _<^1 

Cj^ ^laJ! jjUJI iDNA tjLi-aii-1j Deoxyribonucleic 

** ** I* 

Cr^ da^ U^ >1^ jl (>9 jftAjJI (_yk. 4jl UjJlj LjjJI 

G, (jJfi, IjjJI 14 (G, A, C,U (_5i^ LjjJI jl—^ i jLcljill jj 4 

(j-uJ ((j^jJLlI) (jl 3j__S^y>£. jjb L^l—1 jla (jj . A,C,T 

.9j1j^| j^lajJI cJiSjt ^ (j^j ^iSy^ Cy* 

■ tj (>aji 

jA (^laL^I ^ ^ rtt l IkXib (ji: fi (Jjj “dI ;j«aie__uJ1 

J^aX (J It I i >JJ.I jjuajiJIj *(1940 — 1869) (_)(i h’*^ L Jj JjXI 

.4;4ajl!I 4jL^ 4ji cdLiA itSui J^j * 1905 aI aJI jlXjj 

• M 

Luajf ^ CiLijJil 5 i-L)Jjao ^ 5 it 

Ltai. ^ 4jiSl! * 1929 |»UJ1 (jy —d L^lj UjJI LL»£, JJLrs. (_^-a5t _<iJ1 

a:KA 4J La iC-o_ 44 J ^Jltl^ i 2 -a^^aa ^ il i i 
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» L ‘AjIj 

\ ^^.J OjJuua SJlL Ji& (cJrdS^Ut J., ^ oil 4 oifl' i ^UJI (^) 

^1 dUj juu (^oJl *JAi^ (<u-V1 3j^Vt 4j Cljitjl cj^U 

4^l!lJl ^ 0^1-^ 4^1 5>^Vl ciZlil Ujjc (J-^JD 

L^ .1891 ^LJl Sjl^I ciLV^l erJl 5>--Vl ci^Uj (> 

jUl^l tPi ciLV^l 4^1 jAi ‘43^1 

UaiJl .3L :i!i 4^U U^SH O^i O^ ^ 

(>- c^ <> > 1 ^ 

J_A' CJ!!-i^ ‘ Lflla jjAi CjLlJ ^^\ 4il»o J_-k.j 

iujLieixJll 3LjMi-) G, A, C, U Lj^j a^L^uu/i oLw^ 

«* 

2U; ,.,; a^ ot jrliS—'< ltII ifj'j-(U; ‘^' .Ml 

I-.I ... tyiiiai^LM"M jjSjM‘^'-^j£ i)’<> 

J»l, Jic lj>JI (>. Iji»lj lii>» (>' L2U* toj li* (>• j5Sb .U^J 

^jjjm (>» 4j 93^I JLA Ctsejjuslj . (>s lLi^ 

U»^ UjLjJtlj U^L« (>a Vju 

Cistjustj .<(Uajjl!1» 3juS*I 1 4jlSL« cAA^ 

4jUli.^ 0^ C>±^ (>* j'.>—“ Oi-i 

jt JLc! (>» J jStlH 3jUJC-i CjIjJ>^ CjLLjjj;^! O^ '— 

Cij>L JlS^ (SLitiitx (_cjl -oiL 4lajl>ill (> 4x1^1* 

3 .:. ^ 3j^ 3A 4_iljJI 9-4^1 CiUji*!! ^ t f i y 0^ 4-_aj^' oj^-J> 

m ^ 

CiU^j[>JI 4Uj auU 2U£.ij 9^ ^3^' (jloUa-Vl ob 

« 4 JUuaJ» 1 JL:*. 91^^ C 1 U 3 U- CJLU O^Pj • 

m ** 

ajUi Ija Jiai .dUi J^J .3bUi 'jr u e^l jj&s .GACU .a^^-lj 

,>«JI ol ^ e-Jl (Mi ^-1-“ J'i’-' Mil 

j.U]| dUi ij£. ailj Jjl ‘^■>^3 .idled Jd« AijS !>• j5Sl 'll 

■ IjjJI ijfjUj (^U^ ais dda-i^jJI (la^l (jd ds-lj j»le JjS >1928 

.The Tetranucleotide hypothesis (♦) 
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•itftUnlU 


1941-^1881 j ci.uj3£^ ^L>- 

< (jJui IjjU UojLu^ {J^4JU aj£uLa cL_>*Ij 

(^T 4jjJ (jj^ (jf L)j-^ L^j—(^L^ltJ^U 4 jj—L dtiXI Li^ji^j.ll l±A?tJ 

4^Ldj| (jl L 4 JI 4 (3^Ld>- (^1 _st^ 4^ 

L^j^jis III c, ^ jf 4ji^LaJ ^llJljj CjL-^ ^ ^^j—uXj 

CjL(j1£[J! 4 iuiIIL ^L>iil lIUj^ i^tjjJI 4 *^ 1 .l>il ^^ujaa 

4 ^j , t it) ^jl 1 ^ 1^ <1 j (Jjjfl 4^^^t,l ^oLuIsjlIII^ 

q] 1 ^ *K ^23 C?^! 4^LiJI (J-^ 

diljjLdu jju V^ LlI 4 ^ 1 ^^Luif Llj 


L^-lu t^Lp-Vl Lud^ '"JJ ci*-i^ L^jfejL^I 

to 

(j?j^!j V jf i4lajto_caJ A-uIsj^ jIjT c-tx 


t I ri M 


JL^I— q] oL4jLl4 Jj { 4i \^) (jlj^dltt c^jl 

kb 

^1 diuLajj^ 4 rt mm^I^ JuJT^ 

jjIj f iutt jf] 3jlj^JL 4^il£, ^LuaJojt 4j^^1 olj^^SJll 
l^^aUSLJl ^Juo Jut£: 0^3 J^— iS^ 6 j-^ uLp^ Lj^uSlJl ^A.. A 

IjLla ^j}!! ^bi^* <>* (JjLSJ) c^ l£hP^ 

* 4-p^ 3toiiiJ! 4^m i'^.ll 4_j^jJl 4J^, 4J>^ J*-^ (jljaAJlj 

4 J cJi— uSuO (j! 4^bj * 4 rtj^ 4 ulOJ <1juJu^ Lil rn'l^J 

I JU^ ;jt t^4^lj 4j^ AcjtoU^ja 4Jx^ 2L-Jd4-^! 

(1955-1877) AJljjjI L_^^^j[^U 1 tio^b 

bk b* ■* 

. 1*1913 jiljLil j-w liJjjj^ 

t 3 :i>^J *ddJ —U>^' CjI^>Ij JX—i-j 

CjIjjSJLI ^ (JS!—uf Jjje-y jT L^ 4.S£j^) dijtj (_yl£, Ajla J. ^*,*11 

kb 

^jJL CjLajL^\ 4Jj^ 2\,.A^.i jjkVI 4^^^t 

m bb 

^xaJij (_yJ| IjJ— 4 £. ^ iituLOJij^ ujjL^ (Jj^ 1 jjL-jC-I . j jL>J 1 j 

6^*^ er^-^) 6^*-^ SjLaJI ^ (5—^ 

^ to •* M 
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iMifejy 


...t l MtxJI jLau Liiaj! (APctii dish iSj^ 

Sjj—>-^ l ^ 

4jjj jJI oljjSJll Cy> ^ (1^1+* ’ (J^— 

llib j_oi^ji<LpJI 

SLiW: 3 ^ 3^1 (ji«j 3 £. L;^^' d L^ Ju V^* S_jkiJI tii^-liu:; 

3 i>^at 5^^ ^IJl^IujjI ^ ‘CtJ"*®-*JlIlll _5 („^ 

31 ^ L! J^UIl 3 ! tjr^j .4 rtlV"t ,l iJjl—LoJlj 4 i li^t l LLiJl 

.J^iLstj^U iLLflJl 4 jL^1 Ly^J t JjLuJI ?j-^t ‘J^ 

J^JLi^l ljuk jjjsJIj^j 

JL>JI IjlA bXj^J I ?T «< ^"< a iSj^^ ^ JaaII qpalxH 

4^jLill ojj J*jdl (P^ JjLjJI (P 

«• 

♦ J^jellU L- 4 j-tJlt J^LjlII JUJlTteHJ U— I^\s^ LajA-A jjjij j! J^—^ ^ 

LaJfc cjL—uj ^yA Sj-cl_i-ttXJ '-3 

j.UI Cy- .1 Ji' (-1911) yjjlsL. *JSL.J, Jj^l J j-iSJI (1972-1909) 

. Ijbjijt (ji jluj liijUu |>a 1940 

4 * 

ji^^Laj u—* (J^ cP—^ cP^ 1944 ^Lfcll Pi J— 

5tji j .-M ^L-4^1 SjUI pLpi pj^J 

t>P^ J^j ‘ 1928 ^Ldi 5 jju jiptjp ij^ 

^ lluk ^ U^ SlajJL ^l^Zll’^l pLi Lp^l jlj^i U^ 

^ it,! < t^--*i 1 1 t ‘ ‘ “ (_pH 4 jqIjiJ 1 i^l^pojL^VI < ' ‘ J 1 (4.S—wt>a 

i .m .^t l Ijj pi>- I Ji^ ^LaJla 3 ^ L^ (J^ LdL) ^ (4^LtIl 

C-ciPj iLijill Jjjelll P 4 jj<«rtU 5 jUI U^ P^ ^PAHJ ^42jj-uaj 

m *• 

^LjlII 2 *j"C 11 clcSf.Ji ^jj (_5 —3 p^ lP^J • P^^ O^ UiyjL^ 

(j| f^jja ^«Apl p^ iAjJupl Sjl-ll I^Lj UjJI IjJpaj— 1 ^ p 11944 

.‘i.t 2. jL^SU > 4 £. 1 jjfcj) ULc 67 j^l put 
Pi 4JL:>. >/iVU Ji^ ((^U^l clLfcJl J!u p 2^ dp^J 

•L^iU 

iiejiLlij 5(jM-iJ J2j i j^ljJ o^P (*) 

. 1*1946 j*LJ( >Pij “^4*^ P 
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aJL*— uJI ctiZotj (>-i^ (jj (JSJ cjWjJI CtJfc.uoj dll j ^ 

aLilII jj— ^^ J—^ SJiulllj t5 jjl^l 

c^LcjLi^ 1 1944 

•* 

dljjjS^jJI SjvjJ j^yl£, (JjLa^ <±x^ Cr® <-3 Lc.jLj( JlIj ^ — 1905^ 

u***.455>. jJ1 L^l_dli^l ^Lc. jJitj 1928 ^1_dJI 

LSL^ u , j j! J^ ‘L>-ijWi qj 4 >J <yi ^ ‘Ji? 

« 4jL4L^ ^ 4jL^ r j>»Atj 1935 aI _ftJI ISu^l L 7 ~^ 

oLojIaXI j _dj IjjJI (j! JL-SJj (^jJI (J^jL}t c^L£jl_ ut ( 3 ^ 


^jlUb Sj—xL*? J^l-»jl jl ju V LjJt j? 

4jx2j J!L4 BjjJL^t CjI ji<i~<tl ^JL%X—4dulj (j-A ldjjJL4 L 4.4 jjLdAJ 

^yUl) Chromatography Jj,yi ^ kI^IJ^ 

4^^111 L^U^SL^J jLdb^l ^lAl n (4 j uijjJLl (^jLsexll JULa 3j3^ i^xujI 

(3j3—Lt^ i it^ JLl£. 4rtl“Vll 'd~'0 “‘ ‘■^ 

CjI jld <tl iJJ^ (JJ L-al^ji ill ^LlalLuilj m/t'i ill 4jt_«Xi^yU 

c 4j| V| i4j—(xlj^ (J^ tjL>.lj (jl£^ IjjJI (jJjSij j| (jL^ 

^j? .^UjJl jJt tdJj ^ (JJd ojj) J^T JjjuoLfllll 6-^ 

(jjLpJI Ijla ^ o^j .^ 1 j__jV 1 ^jju UjJl cv® 

I ju^ ^iiin JjLxiil (jjA JLxj j,uS31 ^UaJiJI ^ 

4.dLl^| ^^jVl Jl£.|j^l (jl J —. UjJI 011)3^ J x»lJI 

1 <^^<<3 J^(jl <-XlJj ct)Ijjlll CjLliy^v 

•w 

1 g fjj Iju^ i(purines) oLuj^^l p «i<L 4 ijl£, oLjjSLa 

ciL^jLii(Pyrimidines) oLjjua^^JI ^> 0 (>- 4 ^ 1 jgu^onuitt 
(jLj Vjf »l31cjL!u jl^Ij^ \j^jjjLA ^uu>! La 1950 ^LjJt 
^La^l ^ Laj(J 4 jj 1 rn"a G + T Lijllt ^ ijx^ 

LoJi^ i 1 ^ r <1 rt I T A i C + T ^ jL^j.^1 4 -xa^ 


4J^t 4^ I—JUclIj^I aJJt J_x4J^ * Lj ccl^ C ^Lj^ G 4 -m^ 

*I^J>^*] ^ 2002 j^jj 20 ^j4 oJjjj^ laLcjLI (#) 
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Lut juj, LijJI ^ “jjfi double-helix structure 

11 n ^ ^ULVI 4j>»l5eJ 4 j < jt i JlA i ^ \ i 

3jjJ e < lif. Kl l 1 ^ " i 


3LpttlUU*iS 

L^jtc^j Jt>? oi 

(^jjjlJI (ioLojVl j j «itrt" L^Ic,LLlwil (j^^l 

f^jJ3 CiljiJI liU Ljj_^ 5 jjU 5U >jj ob •>-*^LKtU 
• liLli ^1 gjJj V (jii»JI I an.! oiS^i (i>>-i ‘^'j'^ JsL^jVI 

iU Sl^UaJl ^Jj SLS^jlaJ ^l_oijlaf- (Jj4^ ^iUiJl Jb^IUjj 

Lftjt j <**>■ La ^pA I JJbj iSjtlxJl (3^t^ oLjjj^j^yI 

V jjpStJj JdL!uJ ^ 4-filla ^jJL4 J^ | 

•^jLUJI 5j—*iL >4 I ^ 1 ( A LaJ cJ3^ ^ )-^ 

(jjj (5jjJl ^ J3J jJ^ —ftj (jA 4 Ila Cul^ I-*— 

(jl Jajtljj .CliLu£>-«ljLll ^ c2id:>‘ (joJl Cjlj^lalll ^ (Jm —luIIu ^ 

5 ^ 1 ^ N CjLtt-u-urw L^l oLjjiyiSLlVt JJJ 4Jil3 La jj! jJk ^oJb^l 

iS’^ Cr^J ^ t3j <Vh 4 t-»ljl^ L^LaH^l JLi£. <ULd 

«* *a 

. ^jja^ 2j jJI Sljjj (j? L)^^ JS>i^ 


^ ^JLscja JJ—* 


J i S A 


UJJJ 


4—ui 


<3j jJl (Ji-l-i 4SLlaJl —HUB ijM iSji^ —(-)■*—tljljj[_p^yi 

Lajj (jl III (jl—a t^jLws JS[—uU <j^ L>* Ct —^3 

CjVL^ (jf SjLfoVLj .SljjJI 4^ bV a CjI jliJ-a ^ 4^ljILa L^t^J 

fjjj A^tl — tljljl Jl 1.1» ^a—iJ-L ^jri^LxojSJI ;^jJ Ll^l ^OijAA aJ^ ^UaJl 
— Ijl JUa Jji—LuJ (jl 3 juJL£, C>* Lr^J t(Shells) 

tJM jJlZuua AjI^J UjLH^i o^ J J ^ U^ 5bL>.lj Ml 4 


^ ^ * (ALbI^I tl jjl 1 JUk • S j — jl J-ll (J^ 

5^1^ ^,<a < L^ ^j-^fcuii I CuUj^pSLtVl JJuC. ^ ^_^juaSVl uX>Jl cJ-alltol t^l 
Cj\^ LIj . L^>»- aILuXI jj—. liJI ^ dsL-Aill 
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3jj^| ^UaU ^l>. JSf i4ju» i^jlll J_uaijiJl 

*a^' *• 

cryjl oy±P^y < >■ t (51^1 (jlSU Cy* 3ii^t) 
toLijLpUi ^UiJ 4jbJl .^.:;t l ^ . t^U.) j 

<—ill 1 tj\ —t jj Luf t^LiilMI ^ 11 <Li_(jijlILj 

h'-^ u!—^ 6^ Lju 

C>^ U^3 *^>*-^1 ‘-*^b UJLH^i ‘^JdL^ ‘ W *^y Lr^ 

*• «« 

(Ji.1 j A>^J LiLC 11 Wild IkJUb ^ ^ t t^i- 

^L>J1 [Lumj Lltl^ JSVI ^ Ji*j jt 6^ ,5>-^) 

(JlVl *(^J—>.| CjIjILi (IsLpjVl (JJ>1!S ^ ^Jjjuaj—uJLI 

*(H2) cr^jjj^l oL4^ aUj Jlln, jD ujlhSJI <> 

(>» Jij LUbt^jj —<1^ 2jj J:^ ^ a>.)j (jjpsjj _uu 

^ 4l^l£^ aj iii.L^i^ 4jIj 1 ^ ] (ji_Iu^j(J| 

^ILJI cLL^ c!:a^ tjLjjSUjJuUl Sa^^l 

«* 

j£.U:jj Vj ^atomic nirvana ajjjJI Ul^j^1 5L^_xJLl^ aJLv ^ 

4* 

(jf ^ 

b» M 

^ t^ j)j M i U I > \ L ii r^ \ bliuujl ^.,111 1 tt ^ LjJk^jjtxd ^^3 

*{SjUJI ^ ^juJ ^ 5j!iU) ^ ^L}pj^ dLJ 

Ia^ LjL^^ \ (jLtjl 4 4j^4j jj cdJjJ 

fiAi 6l .4.*.-iiJ aJiMi sa^i ji^ I jLvij 

«» 

tS^ <nrtt i ^LLftjSJI L^j^lji. JJLskjj J Aaj-o^ 

3JL>J| i^-^3 *U^ 

(j^ <_AjjjJI jA laAj i (j^ JjuVl iJjJi—1^1 

«• 

Ull^^ t^l (jjjXjyi laA ^ ^LWj ^IjjlJI 

4 nLoj < ^1^ 4jj >LciUI> 9 (jl^ tljj 

. laja^Kj jj-ai*J| la^l (^jjJI ja*J) j— aSI^j ^ CiUajjjjJI j.jl_c. /*jtj 

(^1 ^_yJ| cZjLijjj^ ^LdLiJal ^l__d laUa^' 

ai£. » L .q j^T ) jj^ cJ^-^ii) ^ 

3j^j ^LyjJL^e 4 j jJI Liijj ((^jltJLl lijLA 
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^ oL^i < VL^l 

frLv ^jjl L)^ L?J^ 6^' 0—^^ *J^L^ ^ 4_Jla 

2lLuaiJU CjI JL>.J ju(-oU*iI <_^ljiti! jj—Sill tLi^l 

(jjJJOJ ^Lfcisl CA ' 1 MflSj i^ ,^^JJJJ1 JjJ^rjJl Cp—^ 

^llji3>lj (jl3^—(JUS 4J < ^t t ^_yj| (j^JjJl (j * J • (_^i— 

^joJI ^juJI ^jj-s^juJi J-oJtJj ui>^b 

. 3 ^U-a (j-ajLi^ 4Jj * 11 


d^DSiS ^P^LuilJl ^b>f( 

oLij^yi <> U1 jijT U^Uj JU cjI jidl OdJ^ ol 

jjJLcj ^1 Jull (_yi) L^JlScIuiI 4 JL 4 ISJI M i flt t (JIa^ (JS—LuJ (J^oSj (^^SJ 

(1916 ^Ltll ^ (1946“1875)(j-«j^cjj-^ t>“'— 

Covalent bond oijXJI Ots* <jr^'— 

< .\a jJl f t M I %iys^\ 4j^L>i oii ^I 'l < > >3 (model 

4lUdU^^ 4j-4-iJ •(JLjjO tIr^iiLif ^yA LJ ^-aS tSLi^Jl 

« 

L_Jj^S?l ^ S 4 LJI (JA (jLul c3 ^ ^1 5 

i Ai^\ JujLStHilj jJt IjL^J i4^liJl uiaW J f u ajI 4xJjVl (Jrt^jlj 

^jSUj ^jVl oLij^pSliyi yjjt ^ (j!j aiLsl^ 5j,A!d JxjJ ^3^' 

iiU^j ^ui>^yW 

m 

^ 4 JUIS Zj L^i! da—uajJI j|^J^^I Sjj < *‘fj'w i(CH4) uWl^ 

^jUJi (> ^jVl urt^JL?-^' (> h'-^ tX? 

l^jUJt s 0 : 1 s llijj .(j^j^l (>a Full Shell aUlS 5j-_(!;i^ 1^1 

^^LseJ iXal^ UJ^ «^j ) II I ^:J3^J-II 5jjJI (dljj[^jSJ| 4—I 4 J 

tdJ j « JUip» C^IS (jjj 4iajj? Jala 

4juj! j-a Bjj (^1 Wb^ lH* jjkJI 

. L^paldLcjq LjJb iSjjLfcJl Cjl^LSftLuul Lul^ (♦) 
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Gompound jLCLalj 4 ^ ^jX\ aIojjVI 

(jAjji-jjja^II Ciijj ^jA jT Sjj LLtjuTudul (iindlccr 

•M 

f cjLc^a^ j! L)J^ 

^lluV 4^1^ CjUlSLaj L^Jl! (1)^ (J^ t .ti^—«atl (jL^ (_^ 

.3jl2jlI) cjLl]j.i^t 1^ Ijlw 


(Ionic bond) 

CjIjJ_11 4j (JS!_uu lLU^ ^ _aj 

iLxij!^jLuVl o!toA LIj 

IJU^ j:hJL^u_uU ^ Lui^ 


9cJJL1 L^j LZiLpi^ (jr—^ 4 ju 1 iHi S^La ^JLm <L^jjV| 

•% 4* 

5j.^li!l tijjLsejjjjlj t^jjVl JoLjjJi («-<-uLj lLsL^I i_aj-»£^ iNaCl (_^jL*il 

t^jJj-tfuJtJl J, t^tiC ^^Ll!l ^jA ^LdluVl 


.]^Si\ 



(Jj-dljsJi 4^1927—1859^ ciiuLiu4i si3 cr^i 

. tTn£^ i 1903 aLjJI jj ti t 

' ^ «* 

iT> t JL^jJI I Jut V*tl t^*i I fit I jj^ * (jjllr> 

LaL^ ^ ^ *1 t^a, S H 4 JjL^ JljLjjjIiSlJj ^Lo^IoJLq 4jjJ 

<^txJuILa ^ f^j 5lj-i ^^^LuaVI (Jk^JLH^^ 0^ Oj)J 

•* ' ■•• •* ^ 

(jjQ (<1 j jyiSJI .^LioJI <±.ua> 3^j .<>*11) i(cjLjj^^pSJVlj 

%* ' ^ 

«LujJa^ biJJilx^^ AluL^rti Ljj|jli£lij 17 V La n^j^\ <^Lj 

(j'CiLal^^ S ^L> #ia 4^4 j!^ Ljjjj^ 17 3^ 

41a O^ <(c-42j»j iOLjj|jIiSLI| 4jLi_4 jJIj 

JaISUL Lij^pSl]| Sjj c-<—^£.1 l!ijj ‘j^T 0JL>^^1 


(jSJj ^(l?J) 4jL>i.) u^u!—3 

^dLui 3.J—idtixIL — AIaLA 2 ,*:*% 
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i 1J jAa I 4.a^ Sb 3jo^Jai« 

Lt^ SLLSj-^uuja o1jl>.j Sjjjt-d (j^ NaCl 6^ 

.CH4jt H2 olS^I d^L JUJI 

SLjbjIsIj ^ ^ <jr^ 

jj'fj _u4>-t (jjj ‘(jj^ L-t^j 5^ I h Lj^j I L^Lqj imi 

^ b^LiUjiJl (IrpL^i '—<^3>^ JojIjjU 

j^t joa ^di)^ t—-* 6^-? 4>a ja^ ^ 

: 50 jjJJ J_UOJ < ±M^ .J (_y^l—<^l Jil^l (>» 5 —^ UJd^' D—^ 

Sji j> </‘>" ( 'i o\ Or)—<j?—^ ^ 

tjSJ *((J[>^^ 2ij jJ JjalSLIb C>^ I^l4ie3 Saj»-lj 

(j| . ioli-iAi SjU^bjua i^^\^£, (j-* ((J^^ ^-3) 

. Si^jJl (jj# j aS ^UsJI tjLi-u>- 

*» 

4 :UaU jJbaj^)—^ J—^ 6 ^ f ^ 

bti^ j-^ju t^aJI j^-^1 Cy* ->^'3 tid^3 *^.. 

tl927 ^LjJI (j-fl jjL^U! (jUU. j^a^iLuil tS^jJI cjIjjSII 
ljub (1954-1900) 6J^i2i>^3 (1981-1904)^ Ua 
Laal^. g|^L4:^ (.3—^>lfiy (^aJI Sr*^—5^4^^ 

taj-ill (Iv® A»JJ 

(jt —ijua Cy ^33 ^—d —^^3 

^LdL^JI d^ la^ .j’&^ Ad* t3dl^^ *.« (tH'v l (^aJI 4idlldi1 
JajIjJI j—« iSJ ^j^lj J^bd. (j^ 

(_yl£, cjtjio (jyllll oLLj— u i '^r*! ! <=•(^ 5 ^ cp^ cjIjaJI (iru 

IjaS cdils a »J OJ;^t (jyliJl Clbl—oidji dtl ar t 4 — 

t^. r^ *i J ^“*~ V (j^ obi i< i '> i t t Cjlxlj^j^j (j-« 

4« 

oLuj^1 Uijj *obj>>4l ol jaJIj cjIjaII (> jabJj>i^)/l 

JSL 5bAjj ^1 USIa *Ajbj>>Jl j «aj(j j^l bb ^" 

t 4 ^‘C 1 ^ ^bbQjSlil /J—Ad* <AUaI 4» txld^l 4j a a VI <A*1>UJ .4—^Lts 
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Jjk I JlA (1)^ -(Jiii 

^JU^J jclutC?^ (_^~—fl (-jjL^I 1 t Aj> l 

0-*^J ‘‘^Ijj'-It ^Lc. (,y^ iSiSjJl ^jL3t>i LJ^JLuI^ iijaLu 
.Cjlj^^iJl (J^ iiJjjilfl 4 -i^L^ 0^L>» 

(jjfl jiLj,4;^l J—Jt:^J < lji>» ul 

i (jl^ jl 2J .(1994 — 1901) o">^ 

c_j(—ullXI i ^ ^L*i*Jl jj-fl 

4^LL4^tSJI 4 < <ii > (^!t j_yj9 4J 4 J q If . (.7^ •*—<—uiLllI (jL^t 

m 

(uj^^ JjVI ciJ—uJl) 

f Ll4j^( I ^ L>*o^j * 1922 aLrJI ^ ^ 

«% * •* 

<L>ijjJI ^JLA J /<"ilt 1 j'ljj.^l^ 1.11^^,a 4 — 

Li2>^ J-^ l 5>® jLSi^t 4—^ oIjLj ^jJI aLjlII Jjfcj i 1925 aLjJI (Jf—^ 

MM M 1 » M 

J^Ls* ^Laj ^_yl£, Jj-uaJtU bjjjt j-iJjJ jljj . jU^^l 

^ c< V < (^iJlII (jLbS^t 1i^bX.>o (^? 

4- uj]jJ ^ C7^ jj^-^ J^j 

jbi “ OiiL?^ CiSyi (jA*j (jr^J 'JJi)^ 

.(jOiJ ^jJ j^Uj 

' "U V (JliLijuait—jSJI i^Lx^libJ ^j.ajlj^ 

M 

^LlII (jj“ ijjSVl ^Ijj (jil—c . UjlII L-al ^ 

^jtxL^ (_yfl *^Lh? (ftjjiL 1x51.1 ^>^15—<x1j * 1942 (j^^j 1862 
tjj—uMjajj Sol Jx£.j * 1884 ^L^l ^ 

(j-fijlj^J ^Lul jJj tLJIjJj—t-u? (_yfl 4jtxL:^ ^1 fiJju jJ-SjjI 

tlJM^j 4jtJJ<lj LiJi 4 j|-UjI (J*"h"i1j *(^1^ O^ljjJ . -* ^ 1j) 

^LlJI (jZo* j«-)^ ^-*-*1"*^ 1909 ^1*11 IjJII j kjI 43.1^ Jju 
' (J^l (iLiJ,i,':^j ulj (4-iJtxL^1 (ji I <t 4x1^(J—Slut j (1913 

^LtJI 4x1-^ 5 » iii^tV (j.uL^ (J-“^l ^ 

(^jJI (JxjlII (Jm _ulj t^_yW t j ^ t a lt I^Jlx 1923 

M M *• 

^aJL>. i».sjtj (>a Jjl ^1>^ 1*1—<j^ JLdij .CjI^J!— u o^uu Juu O'j 
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^U-Ij JbJLSul _1^1 ^tjL9U_4-ij| 

*^^.^11 ^JjpLLJLja Jutj 

juJj! 4jlaL^ cjI—^ 1971—1890) _j _ jIjjJ 

i oj< J—sijI j«u i(1908 ^LfcJl ^ —stjj) 

1910 ^LjJI ^1 ^ ttuLi-L^L^I 3_tjuljj 4 jIjlJ( 

(jjijtjijJ _ ujI I 'xK. 1 1912 i <jV| 4^j f-L-h 

4jLjaL^ lilli- lm] (jl^ 1 4 tijl_3tjf c^Ll^ 4 jL^ 

(j-ij^La ^Lj Jjrtl 1912 ^{jki\ Cj * 0^1jj Lajll^, ijJ _J 

I «• 

L>^1 ^ JU^Lfu 4jLjaLu ^ 1960—1879) jV 

Jlj_^ 4-dJ^^ LaLcJ IjlAj *^*^c!liljj_Ut 

juLA^f ijuiV JIjiaS?! q] 

^j)tf 1*1111B 4li^LAil 4^Li-uJLl (j^ 

(j<J 4 l 2 l^I _tail ^1 cApJ " <JJ_^ U^ ^^ 

^jt IjlA J^1_5 *4 tl LaLa-i 4_j—ujLLa CjIjJlJI 

«* 

g.j i^tt (JiLa t4j / li (Ih^ ^ 4_5_lS^nJI 0^1 

^ 4% 

^2)-* ^jfaIaJI 11 I Ju^ 4 aj 4jJLflj Lli^ ^ 

^Ll 4_^ IjjJt (Ji5^ (J-ua->- (jf 

*^1914 ^Li-tl i LA^L:joj ^j-A 


Jlu (3Jl3jlx lIaLoj! j 2>£. j-tTLtJ I_a jV (3d>^ I ^ .^.“Xl 

4^jbuJll L^lxjVl Sj^L^ (j^ ^ 

^1^1 JT oi-^U . 4 j._JI,I MM Jl^ 4^ 

.aisiAXi L^Lw i.,^^ <4 ^j 4 l.j4JtJL>.f BJjJl>JI 

^Ju J^ < rJ l Q —4 ^j5Lqj JLctj.2JI JJL^ (^J_l( jj^ (j-u— jIjijJ 

^ cAL?*^d>* J^h ^»;Muua3 jV *3SaU l... iV jj (#) 

|4. ^ 4i4i aJ dl__UiJjl i^JLc^ Lub ^Ll^iaUl ^ 

• ajjJI 3 I 3 J ui^ i(jJU4i^La clj-uLijIj ^ ijr. 
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•Mitite 


0A:« C.1^1^ oli ^ 

6^ 0-^14*—Af uflL_t V.< i jj^ aaj .a^udU. a^ij jli^ oIj jai t>j 

a^jXi ji^^i ^ij^i 4^j-^-uJ i»oUvi ,.,(jisLoVu 

<-a^l Ji,jj l_iAj) 4 jU*JI Z< y. At ! 

Lft jLtj —LMj i(1913 j^UJI (Jf—A 

6- Laj A^JJJU, 

o^ k* (^'j ^ 4 *LL_uJI ^I UusUJI ciliLxm 

ai^uji oi^mi Ij] <*_^v ^^^1 j^i jjjL^ 

(> cP- O-^i J^l :»J-^J .Sj^l ^ 

(> CiljaJl ^UJI oUUUI ^Uj 4^1 f.1 jL;t:;_^) 

la. U oUj-^ ol^l ^ 

LlJ c^ ti jJI J^l ^ loAj i5a2UI aj^xa*J) J^l^l t_*4_uij l^j AJJ. . 
J. .NaCl 3j^ ol^ ^ JUj^J^ Jio 

Jl J^UiJ -e,—u<aiA Jo^ ^ a.<aalia J^ISJI oUjjIj j»jJj>uaJt 

j| ^crGJlUl ^:^jii_xuJI ^ax ^ Lw lj_,lij *Lu» .^Vlj t^^l 

OiK-iii ^ - 1915 ^Uil ^ «4^^1 ^1^ ^1 bb^ 

>Lxj o-^by f Lu J^J .^] 4juif *_3L^I ^ ^ UL^ 

(> 4xaiJI c,.^ a^jl^l 431^ 

aJU ^ ^ 

o^by ul^* UAjUJj ^ sj^U^ Ijl^ 4^1^ ^ 4_j| 1915 ^ 

t5£>^' UAy^JT0l^j.(L^LL25) LL_«5j^l^| jLi 
U^Uii JjUx 5>JUJI Ux U_«uil ojjdJI ^:,.VIj c^Vt ^ I 

4xxU ^ I3li_^t ^1^ ^IjjJ 1919 ^LJI At I 

±4^ ‘u^aofll^ Jj,j_^j3lj cJiiL 1938 ^Ul _^.; i. 

jijj Uai^j a^^>uji iiui 4^j^i ^ n ^.. ... 

jl ^1 4 j JIoj i^_^| a^*xij L^f J954 ^UJI iji ^ . T .<; 

.j»1966 aL*J( ^ jlc,L5j 

' 4* 
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Jjt c^>^^J -t}^ 

1922 jxUJt aij[>*ii a ji siii Lsjtiiuui ajj^ui a^iJi o^ ai a^ijj 

^J[ jLc. I- .(molybdenite ijjVt c. m . ij). 4»1I D-*" ij'^) 

^ L^.jlj;<HI L_iij^lS Ji-^J 5.Ai«al' 

ioa-t 4 jjJ o^pdjj . 1931 j.L_»JI (> til^^! (“ ‘ 1927 j.U3l 

oUj—U.J '^* ‘<->^! a*-^l ‘^^Ly^b 

^13u2bl J«Uil j.iil^l 6- l- 

j. ...iolSjJj. o!^ ^ <> 

sjWJI LK^ c> 

a—.-iUl liA jiUlj. jJjj oiiljS (.jJl SJ51--J' 

JJJ U1 ji /; ■■■ I^*J ‘^ b^i o.>^i_^' L?a!b t'-Hj 

. LijJl ^L Jb 

2^ij^ ^ 5^1 (j^j 

SluIj Sjl— j>j ^Uj -cdJIi ^ jt t^bJI 
SJ^JI .Oib 

2U^)) o'>^ u*'—^ 

3-,u^l 

c^ ^J3J' 

jju-al ^ cr-^ l^_^\ 

dJUj 

^^Ja ^ijj aS 4:L o 1935 ^Uii Jji»j)> cr^ 


^ »i ju.i u ‘ cifj^ 
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^ I JLA JLaxjVI gVl 4^| 

IjjJI {jf (jt Cil— Luju^l (J!La iyjwaxll 

4 *0 J (_y^ fcXdxjJI I tji 1 nt Lj£^jv 3^jL4*>a 

t^jJI t4^Lx»-^t ^ f i,:a:jJ CjI jf iTl ^jlA 

|jL» .(cjliuAhJt JdU cjla».^l i^'^\ oi.U».Vl Ji, 2 j) 

Ljy^j .olL^ 4^1 JliiVb jli! 4. AV oIjj>UI fOt UJ* 

. 4 ^j^l clil, 1 -v ^lj t blrfl Cjt fljtnrd l tjrtt 1 4—jjf 
glljj (jl (j^4J 4^^^t CjtjL»-^l Cvl ajhri jjj. 1^K4 tjJL^ (jt 

Lulatw lijj *dJU^l_(ilil x jj^t l tlaLqjl 

VISL^I J!u 2 ^^ 12 ^ jjl\ CiULstl Ji4 iUj Lll^T 

oLaJ^-Oi^ <J-ti4 l^J^L^I C?~® L^-AjuaJ^ 4^i^jj^3iJ| <Lt£r^^^l CjIjL^^I jj—^ 

i n tj ^^LftjVt 4^^ij I jLdAJ ^iLqJ ^J.4^ LjLp^fj 

ciLinsi iXu^ ijui juoj .aij-.-. ,„i,i jsijji ^ 

iS^ (j^ \!k\ t^t i cl'^J •SLijfeU ^ 

*(1971-1901) jLJjj tL Ml 

Jjj^ ^J_^J .(1961-1889) ...I .(1994-1910) 

*yj^ o^b^j ‘(^^^^“1914) (j-u^Laj .(1977-1917) 

4*JjVl Jj )rttt i - 4 f\ 4 I ^I.^J t 

Uj .(biomolecules) 4 ^ ajjLfciJ (^Li]| 

ob . rttt l ciUj 

(^i 5-J—toilL (.Ij—ui .jL^yi (jufc 4 j4 A? {JJ^ 3_rvLatj 

U^3 *^ " 4, j-a- < 4^t l ^Lc,jJI (jrt 3.J_ uiIILj jT 4j.4ifc)| 

0^ jJl j^aVlj Cu —ui^ .4 <»irt*t t <Utl (J!Lo l^ixd . 4 JLol£LJl 3 i^^tl 

(jjAaf jJ(j .4,1 ^ii"! ( jjl (^ jJI *—Sj.^ L)^J • L>^J^ 

I jA i UjlII 3«uj JU jL>iJ ^_jJ| 
^(idL^al' i jufc .l^nt tol mj>J 

4 LL^ aj^'^ Cj^juj (^jJl ^4jjljSJI 
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aiajo 


(Hydrogen bonds) ^ ^ 3^3 

L^ “ 2Ll>JI ^Lx 4^ fL l^jSLII ^_yl| 4 j« <i it L 

L-fljjC:j ♦ 4^^^) 5 Ll>J 1 ^oxiIjSJt ^Lc i 3^^ Lt^ L 4 L 4 J 

^jLuajI oLil^ — 4 ^«JLula (j! U J) J 

UjIiSj 4^! UJ^ C?^ J *>" < Cj^ 

lJixj^] i^i\ A 4 I^i lj 1928 ■.aJi 

«• ta 

A j-CAt l ^1 jLc, 4jiSJj . ^jLlII 4^jjV| 4JajljJI jl t^jL*Jl (j—a 


(J!L4J ^ji3«ijuJLi^l L^ijljU JuJL^I j i.^ (j 4 L-iLu^^^ 

jJaJ Ui^l -iLc («u ((sUI US? 

«« 

‘USSiJ-Si^^ Sj j Ji.1 J <jj—Idll UJlP^V^ 0^ 

3^.j4> jJjL^ S j£ (JiLa <j-uj 1 j CH® O^ 5 m 4 ^ 

3j j ^juLdj 4^j|j (_j—d j^^F^jjjLt^t Sjli 4-djl—uLi LalIIc^ . 

^_yii <i5«-<^t tJjij o^ ‘5 >Sj ^u>S T ‘ 

(_*jL>Jl ^_yl£. 4 ^Lij( 4JLgrA^ (jja LSaSj jiLLa^. J-iifl 

(^yk. (j! Bjli U—a J— 

4j '"■ AkLaUI ^JJJ>.Sl\ iJliljjJI 

^JgJI ^M JUil_^ ^ Cilj_^l ^ 

•• 

fi Cj3^ 4j(^_jSiJ1 (jj* \jj^ tiJJJxJ 4 — 

Sji L^lxs^ ^ Cy^ *4-jj^ \Jj —i-f Cj\ —jt 

list—(fil Jjja 4JLa^ L^J SJL-tij 4 J 5 C—u olli 4-iJ^ 


(><» ^ku SjLstji LuaSLfl CiJJJij^l ij^\j *t_yjk 

(J^ J^yk ZL^'vjJll 2Ll5e_Loil (jt ^Ul oIjj).^I (_y3 . L^ (jrUjjL^I 


jlj^psjyi S-ok 4k^)kll j) Lkp^ (jt L)^-®e C^SSJj4f^' 6—® 

loAj Sji JSJ JL3.Ij) ^T 4 ^La electron cloud 

L^ * 4 'SLtikiejja Cjklj^ ol j 4k Jjl'^t l k 

4jf Jul^l ^ 4-4^ (jj ^k uu (_jk >ttkILj 
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. Vjl^l ^1 ^1 ^ 1^; ^5 ^ 

U^ -3:,^ y-lj 5^ O^t 4.0. ^ I -, 

J>U jUjJL - , 5_,2U Aii^ i_^ \-. ...O j 

4U.. ^^kxj L.A..1 4i| - oLJj^ U^ljj ^ cil^HiJI , 3.^-.:, 

5>3. Jli^t CiUjj_>JI cl4i>^ ,> 4]i^ 

'-^S?^‘‘%JU64-5(*^g1^1 

<^l il..jt o!_a JlS_iI^ ^l_..Ml 

<> iifciai .l>vVl C^h- (ji orJl 1^ .Jl3L^Vl .jL» 

1^ 4^L-tj SoaL ij^ ^ ai ...I... 

•ajiji aji <> ai=Li; ^] a^L 

<^6^H<^JJ-WI ^b erJ) aJS IOA 

o-Jj -^Ijill .1^ ^ V! ^ Up., , ois-yi 

Lu^ o*. ,u 51^ ajj^jjl sotLau Lu^ ijut aijLai J*^ ^ 

641 j»oa:u |*kj| 3^ J^l^ 

.3j^1 V j>LalI| JjjJLs 


Fibrous Protein SLw^i GUuj^* ^ 

(JjUali (jt L^J <L. ^jC U t^jJaUl ^ I 'iCa 

J»Uf ^65 ooaa>4j. u. J.ti>2 oUpj^ a^j^l u.. 

6 . j^a^ U441) a_L,isji oL^i ^ ijjLJi ^1 a 4 _.ii 
6.-L» 041 jL^i jjt ^ sjjUai aicisji OL46.JI 

iU[s aiiu a.o.iiaji a^i ^ .cL4u.»iji a.ij. ^ Oijk^yi 

toLu^joJI^ 

iLjt la^^Js ojS. oi liSja. yis i^oJIj .jL-iaiVI Iju» ji^UI i . -j 

OJ^UI 641 (.Uj 04i.i» J 44 J ,„! jxUj ij^ uSj 

J<2-4.b -u^aJI oUo-^ JMi Ci^ ^ ^1 ^6 oljoMI ^ 

..»lj Ml oSl. LW UjyiiVl jJlj. DlS UUJUit ^ (,) 
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jjt Jlc JjLfii^j *0^1 (3i>^ (>=■ 4:i_-L-b-^ 

dx5tJ12^i lAA J^bj -cr^' 0:yjL>^' L>^ o^i 

cjI^>Ij J^jjj‘1928 j».L_>Jl <ULsiil j_AJ 

JLU Uj>ci U*^ <^1 

globular JSLiJI 4^ 0^ LJ ot? tij^^ o^ 

ciL;^j>Jl 6- ajL.^ (> t^) 

(_pJt (Polypeptide chains . v Sjj^j-o jt J—uj^Lui) 

*Cj 1^ jjSjj uaiti 

^UJ'VI ^Ji>w< JSuUi 

JUU U^^diL^Moll J^ljt 4_^ua^l ^jL^ 

. u\\ 2LSj;J^ c-al J^1 JJlu 1937 ^UJl <Ji^ 

oLJaJtXl 4 fi^li ^LjuI aj—.^ (Coiling) 

:- ■ ..^ ^ aKAH Ja- 6^ Oyp o^J L>^i 

a^l Cj^ ^b cJi^ ^ >1^1 L-/* 

c^LlI a^lfill 2Ul*h ‘T*^ crJl Saiibi 

<>» aiSL^i ijM ‘-^ (>j *<3^' 

ci^dl) ^1c>-^b^J ^ 

(idJ^>^J (cAjaa^i^ JaaX I— 

^jJl 1—ijj*-* tayp ^ u^>*^ u^ * 1950 ^LtJl Vjf 

J^l ^1 ^ .J-SU^I 6^^ ja^ 6^ 419^ 

^b crpj^dJ a^UVt 4^1 ^a:-j .1951 ^UJt 

JSLifi* ai^ J—-.>U- o^ 

jja UJ (It^^jja^' Ob ‘ J-^ 

Jl^ ^ yljfcjua b^--^' •<^^* (J^ ^ C*^ 

t>t>. iji>^^ djtjL>.! 4luA f . aj^-jpJt ^«dlx, (j^J .4 jII> 

(#) 
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4 ^jI^| CjI_ jj^\m ^Uj)) 

U^ i«^LiJVl —ijj3-L>Jt —ij|)> tiUjiS' cj-u3jjij tCjLl^jjJI j ^ 

!>-Vl • tg rf ii l j UflLiJ^iU i 13 J[^)JLj 4 ^UjL^! 

^^>L>JI Jl^__.S,Vl ot (jM u-LUl 1 :^:;j 

Uaj| A - ,, . a : jJ-oJL U^ 2Uit^l 3— 

2:^3:* t^:a) ^14aa^ ^^jjl <^LiiJi ^:ti ^ 

iSj^ j^ljj ^ ^j><U jiLbj (J^j Sjui? tZjLJaut^ 

cHtJ)) JSL_*SJ1 (jl ^JU^vll I Juk Ji^fj 

Jj (CuLujji^ Ol JjfcLUl J^UI JV -I" .- v< 

f" r^ 1 

(C^fj , «Ja^f ^ L_xM^tj t^>tiUI JJ^\ ^;yi 

*4jI j LijJI 4^ SajOul 0^1 Jbil i:)^ 

Jj Ja_3fl - c-kll Sj^L^I 

.(jjjJ c-kS^Lc. j^T t3£>^ LUaj? 

UjJl ^1 <uUIa1 4^jj y[i:» 0^ Ls^l J t JUj 

‘^Lii^jf dLJjj <4 jm ,: ^ ) S^UI 4^tj,Li| ,.if U^OJL^;^jl_J| 

L>^b>^ U^ u^ 4-Lxiij t:i^y I ^ ^ jjt, :;t| 

Ji^(>j dij jbju_<i ^3^3 

6^ 4U*>i UjJI 4^ jijjls 63J SLua t JJ - 

Jj>4li1 t_x^ Jj ,4,^ .SLltiaJI ^ i ;< lOA 

•» 

jLua3^VI (jl£'tl^_^ .l^lia^ ^ (±*£tjU ^>ca_^uaitXI 

•4 *• * 

t>» ^ I jjk jf u • Vj^l jLJT ^>0 ^vkjj ^L_»liVI 

^—“b-^ (jr^ Sjj^l L-i^jJ Jaia ^jLflj^ cdLiib (j\^j 4__j[j^ 

Cx^ Jxuu uy^ \ *UjJt 4^ 3K 

.Chemistry jJijI (^(^) 

oLjii>-Vl Ulj^f 5-jj|j) 4 j>^ Jiiij ^jufc J>Lk a .‘\ j< A oJLjt (»*) 

.oiM^T ^ ui^ oljJJI lijL,j 

. Li.AJI 5jUI jf Wij>^ U^!j 
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jju^ (1984-1905) J1 ju1j 

4* ^ 

t^AjejJl i^jjAs^ (jjJt 5J—4_4JdJ-a tJj^J 

* ** " 

jLhP e^' .MRC 5_^1 

M ** 

p a 1 ^“tl cJ 1!L4JJ tSjjJjHlI -Ijljlt Lr^i c > 

Jjl j—bi^ (3i>^ 6^ (‘^J—^ Jj * ^ 4 — mj o^) 

(^^Ji^-iJl (j^ l)^ J-^ Ct^ 4.j.i»Jl (j^J .«bj» -U (—flLtjiII^l 

jjL^ U 4 JL*lc. 1916-) 

f J 'f t | ^ ^J*" L>^ IJ-A br . (Jl—4^^ 


t( 1958-1920) ilnJ'jjj Ors* 4__^l oIla 

5 « A f p) JL5BU <-oLj « Ljj» JU 3 ju1j CjJssojT 4jI— u< ^ < *w Lj 

‘ ‘y ■< « l^tjjj 4j;^ Sj-i^ <ljJLa.| (_^jJl OJ^ 

<i JSVl (_ybi (IjJirv pi Ju-^aJl I JlA (j! J‘-^ii “ plXt-d 

L&jblx£.lj i ^1 i <X 


5 Lub (* b i a , a pjjiVL (Jjj^) ij^b 3 ^*"^ ' 

,( — 1928) (jfj—4,4—uil i^'ij^^ cjL—u L^J jLal 

juu La 3>aJ ^bejL4 1951 ^[jA\ ^ ij:AS\ 

(jjj <>* tUjLlI L^Liu^^l j_yLi p>»JI Ij^Lc. L<jjL 4^ (Jaiuilj tdljjj^jJl 

Ju^j . I uiJ—^1 ol^Uil ijh u^ 

5Lu3L>- LojJlS L^oigol LJila djljILc.L L^Ll 4,fljjJl (_3^ (1)^^ u>*^b 

t>UJ (^jJl /**V - 1916) u- 'H ^LlAj 

“ * ** ^ 

U tjU.>oij 

(^Ljub tlt>.L^ 4 ^LlI Lq.a ^ i. t ^ '^ ^jUjVI 

*• 

^ (j;S!^b3^l (ly» bdLh!^ t4J^j ,^)j,^jVl plilVl J-cis L}^ 
(jySt L^l njtbl <>a ^JUbLi U ^bj| 

to 

.[sj^^l] 2004 5 j»jj j,ijiLj <^j2 (♦) 

.[aj^^l] 2004 jJjj 28 l> ' ' J'“’d ^ (»♦) 
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jaL»J 1 jj -(jjjj! (-djtj ((SSLpJl Lj» 4 _jljj£, 

L 4 X 4 —tjtj ^^1 aK—(HI ^Lc. 4 j 5 Jj l r.jj * 1944 

jljJijj —Ljj Cy* ((4_ua:^))) ^Ijyi _ iUI 

4J^ iljjJI f^A CjLa^u-uj-cjj^l (j? tLjLjSJI 4 -flJtj tlx^j *(_djju 

o^>^t iSj-^3^^ <0 —oijL^ ^j^jl cdij ^ 4 

~ <ti*i — ^LpiJI 2 jl^t l 

2^1 J!w Sj^l (jh_j (aperiodic crystal) « 2 ^ V 

(jt 0 ^^ cruj tda j , „ t Ja^ 

oLldU yl!La Jiil» ^ LajlaI _iij 

w «• 

*«Cr**^ 1 jj L^ 1 «ij<i tiaj (Jj LaiA Ijl 1 

-WialLo ^ icjJLua^ I —^>8 j<vAjJI 

^ Utdi >iaui *ou>ai o-jjjtj jj^ 4 _ 45 j 

jl *cjUi^ ^ 4^>ai ^ c;. .^.<~ a^A^Vi ^jj^i 
JoUil 4^JaILa isLlljt Sj-i —-1 Jl* 5 j^ 

(_ 2 ^)JaJ 4JlaVl (jjfl I JJ-Ac j.i C LtM\j ,^JL^V| Jl^ll 

i4_^aiallA Sj^j JfU U—jJitJ 

‘ j>«J (>» 4A(^ UXij S jJl^ 2UjU-a ^ 

tj^uDA)) aj-di£. (jja CIjLijjO.^ ^ i>9jL5t:3_ iMA j ^■Uxa 5U j At jj 2 U:i:t | 

( 3 *jJI />j—A I—. < <i jf» Gj ♦ 1 nhv A 88.572 ^ 

1949^L^|^MRC 

fU-« ^llll ^Jy^ Jjfcj <±*jftj t^lia i>jLlc,Li 

J^-arwj) CiLipj^lj ol, ^ n, t mI j^I 5^1jJJ <>u^| <jujj| 4l>.j|^! 

J^L Lut j^ ((1953^bJ(^^fiLLjjij| <a>.j^ 

LsjV (_Pa£;jtlj (j-pLx 0^^ L?*^' (jy ^>11 

.(dljjH^jJI) 4a.4l*Jl 4:i^jJ J^u-ascJJ Jl^ 
jj-* c-tUo .4 fl^n> J| ^ >U£. tjLA (j\£a 

it-JisJI cryjA 4—‘>»^ <id>^ ^ ul 
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1^1 


4 % 

(j! 1 ju 14 M"%> jH Sj.-p^Vl (J^l^l _J Jl ji^l^ 

3JL^IjJI 4jjJaji1 i^^—jLjL^^\ ^! (j-A Lt—* 3-^^ c)^ u^i I ■ 

JLal^,! 4^iL4Jl)I 4_cLjjuailj 

1938 aLaJI (^jrt M t ft? ^ *^jjj^| 4-ft_t^l JJ^^ 

oLj-iu-<-aA-^t ^jTirw ^j^uj>ij 1 ^ Lj jJLt di-L^ ci^^ 

cJl^^pJl C-4 -LluJI 

5-^L>.) ^j —j L>^ UjJiL ud—Ijj 

4^_4JuIjJ dJL^JUJ 4^^lljlj^ JUj.4£j BJlCpI 




^ 1^ V ^ t. t .rt tl * i ^ ^ djL a^^JLa« 4 ^J^Luiriuf ^ 4ij? i^^JUUi^^ LljJU 

d^^UlLa LjJ " "**^ ^ ^ j^ C)^ oLo^^Ijl^ ^j-^ ^LtjVI 


(1)^^ OL? ^ ^ ^ L^L^t ^ ^ 

^Ijl^I 1 A LjjlU (J^4iij L^ Bjl^yi ^LIjVI ^LLaILuuIj ^Iju^ 

^jpja jLd^ ^(A., C, O, X) Jl^jjKj ft! ^A ig i^^t 1 4 nlttl 

(>» crj^'j ,.^^3 libLa JL^^ * 

4 % 

• (jldjjtJI jjjla>J ^Ju^ i <1 ^1 I (J^ 

oj\j^ oLBaliLiil Oji^fj lA^j,sc~a 4j^jJlI m> ^Jj ^ it! ! Jlij 

£ LLj3w JUJU^ UL? U^ 


jaLfcJl ^ jj—^j . oLipj^l (>£: 4:i_L^ljJ <A^ jl£: 1 ^ m i 

Lr^^ (j^O (jj__^ oLuisl^pl ^Lc. ^ ^jLsej 1 1952 

^Ll^jSJU (j—jjLAj IjLx 4__4ALdj >^J cdjjJU^ 

(J^ljjj UjJl jLpjjK ill JL£,ljS jjt Sj^l^ 

^ jJI h^jlojjJl ^JLlLu/Ij . (iJ„<.«L»iuJI (3<^'^~ <-fj'^n' Lo Ljl4 

(2fV.4~uilj ^j\jjjVl (jt ^lSw_4^t ^jJi 

(>* ^jj 6^ uLIajJ^ Ua L_SiljjJ jl 
jjfl LuajI LS^ljjJ jl jSLw jUu/jILu-oJlj j<jl jjlII jl LuajI i^ljj 

^jVl JLC.1 j^l jSU t j-evjjJLiA 4J^jl j>a A^Jjs JM A> 
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a__LuaJ| Vj loA 2 L^t 

L^lj (3^ ^ cr^l JL^a^^ JL^Ij 

J^ 4_^ jtj JjjjL^l 5jjLi aju ^ 

4* 

t Lj jJI ^^LoaL tdj;^ L^jju i±^ 11952 >_Jjj 

oL^ ^ U5Ij 4;y:i5t^ UoJI oL_i^ (JjSj ^I 42 jj 1 ^\ 

loA cii^t jjj *T,C 5^L_oiXa CjI^j G,a i>o aj^ t 

aj V UaJI jUf jL>Ji 

>«i^j AG j-«o- l4laJ>3 aJj^jLs 4JLJLu Cj) j 

*3^1 jSL^;^jJ| AG 

*cjLjj)^t ( ^ , 14« i L, < tjfu ajjLuild aiLtfsLfl cjULul^ Uj 

«% 

^JU <>L t^jLuo^jiJl^l^ 

(>> 4j^ . l^LSu jU. asyi 

t^L^l 1952 ^[jl1\ cLLAi!) 

.(<aJbXI jlS^Vl j^Vt J r> M . an cd^ pLl. ^ 

t ^ ^ :;h ^ ^ .... v 

ojl^l. UaJI 4^ ^1 J^j3 <G1 4J 4^! ^ aJL_.-j 
t>wJali (U oUj - o>-^tj >< Lojt^ ajKil 

‘1953 ^L^l ^Lb -2:^^* J-^U 

«->aj, L^aLi t4o^j uj—2:11st 4^t ifu^tj ^ 4^,,<■ ^ a * ..,: 

‘i^aLa LijJ) J—4 j>Ij 4J L^^lj LJjJ 4 j .-1 ...^1 a .: .t t 

<4i>^ JaoXI (j^j. l^.;^t.i 

u^ U^b^] (<>^1 4*At cLLb! ^ >i^ 

(^1 CjU^kil 2^ tijUalb Vt (_bM^I (>i IjLA (jtj ‘^jla Uai. 


U^ C^i ittM 4 -ir .<.ulJ) (jj-tjijlj JLi.! (|aljt a«.>>t JUUj 

(>“ ^■* 4 * u>^b ijM ob "^*1^ -1J (^*111 ^«jt 
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V tSjj- JlA CjL^>U^‘:2/ 

. aI^jI (i Sj^ic. CT^ ^J-:*— 

^jja ^jj-ijjjljij L>^ ^ Ct^ UL^ LaJlAj*- ol^^L*Jlj 

^1 tj^jjJU^l tidj^ 4S^Ul«J o^ J-5^ 

jy^l ^ tiUji jL>»ji .(ia-oi^Jl j^ljS 

^ u^ siLiijj 11953 c>«jL*>6—“ 0-" 

** 

(^jJl L^^Ui c^i '->^ ^LuxJ) 

44 

. aj mi ^ 4j^ LaL_uj (_i!LL^ ^jl j j < ^ 4jl 4 rtjfl'> Jlj ♦ !_!&:>. 4 .*_udJ 

.L^Jl^l ^-5 —oi^LJuo ^ m/^ ) ^1 «ji>a i_5Ji cr^ 

^Lkil jJjLa» (3^-5 J—Cjjl^ '> * - 'J^ (jT^ U— 

—^'jJ 

t><* UiiL UjJi^ Ujja-aj J^ oLij 

'""‘^ 4 \^*i-wjJ (_yJjVl 3j»j—j^l 3 .*ji!Lj cI ' . r .j^ CjjI^ 


Lgjjlist ^1 dsLiUi 


o^j . ill! j J^ 




o' CT^l 3* * - ~*^' ^ tfiLftij 

2 l»l_uj(J1 cjI^j . o-^J Cy* SJjL^I 

2d^ ^JU. ^ ^ Ju>.t^l c> S^UI 

jij ■ '<"'jj dJuj^ jjjo 41953 (J— ^j~i I 25 j_3—3 n_j —<ji-4^)) 

c^Lcjl_<i 4 : 1 ^Me. jL^tHI (Jja-sLflj 

(jjSJLl (>® ‘O-^i <U^\ t>a JMLJIj 

c-iljU»<a itl —C-J 4(jj—. jT -(jijjj (J^>^—“ o^ 


( 4 I ^ LjjJl (jl ^LaJI 3 ^ cy^i ^■*— 

^Jjj^l 4ji _4jtilA CjIjU*^ ^_ySJ.»^ ^ cilJliJlj 


jj d\^ J^^' cPl 

^J>I' dul^J t(U^i Cr^ o'-^l ob) 


cjj.^1 j3 LqH^j li^jig- 4 -^Lc, (2rjJ^lj.£ c.tjl^ ^ 

^U“...J ^ j! i^j Liaj! jirw! 4ijj.Aj ^ U (jSJ ,-^.xij-i^ cy^ fL^Vl 
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1 J^Lj <G! ^>l!iJI till—stjVl ^j-a ^LLt^itJ J >,! 

Lfli—tiUJtJ ijjj wajIjj 

*-^1—i^ij^l ;j?j <4_tJLu-a^UI LjjJl 5 j / ■ T LaLw M Tt"! .., a 

Ui^ CUBj a*J . ct!^'J-^ L7^ er^i J_4^ 

Lifcjjjj 4 .,<j_i-uL>JI (J^l CjLU* a ^| cAjusj 

Cr^ 5jLilI <4_tJ—i_o 4JLaLs^ tjrjJSLil^^ C-lLo^£, <_ii_«tlJj 

Ojj- OJ—^h 6-« 

1953 ^L#J1 ^ >^^^ j| 3 jIji—lJL L^_<jiiu (jhJSLil jJs^ 

dials' <L 3^3-> . t l cLal i_flj>AJ ^ (Jjl Ju^j L^-iSJ idDJL>. U IjLjI 

c^J O^j —1958 i^biJI iZj — l^jf ^1 Ij lai 

'■AiJ^J OJ —^b (*-—‘-a^b •J“'«-*JI ^jLallLll 

I i 1. 1-^ tZjI j) i ll..—t-K Lj L^‘•■^■*^ S'*—b b*^jb«! ' (_)^_5-* 

.^1962 ^LJl 



1951 iLjjJl 1 (jj ' '~'j -39 
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er^ ol j lioJl ^ 

^1 jLUl ^ J-^j (j^ - A, C, G, T ^L_^J 

0>^' oLlIj—c^ J>U -b! j^aJL • boU 

(>u ^u^bJt ^ oLu^l 

(^Jjsjll t_J^ Lilj>^ lU^ a^jLLa ^S^ 

(jl 0 ^—A -O^b JJJ—Lub J.4*>1 ^ lo—^j 

c2jbi^.<w:aLX (^! Ob-C-JA^ J*^b ^jliSLxj 

j! ^jj ■‘:<*^l (j-a ijL>.lj Ji^j tGGC ji CTA Jl^ (±j>Ij <—it j 

^jGj ^ (^tj CjU^J^>JI ^Jujelcuil ^jJl tiibl 

2uLl^| JAj oi^ jjo-aj bijj£:j —l^x^I 

jf ^r—(> 

^ ^.U:. L^Codons ol>itj u^ li^ u^ U^ 

Jjb bjJl bjJI llil La S^<1 a4a <db-ul j^ U >Aj) bjJl via^ 

bjJl (J^ ' ((^1—^>Jt Jab bjJI» 1 j-4>J x(5LpiiI Jj^ 

djbjSL^ JL^I l-:i>A^ '^'j 

* •* 

p . ,cjy^\ ^ bjJI U;^ jbLa J^ (Uracil) J^bj! 

2LajLk» 2 l^V| ^U^Vl ^>a ia^ '-bk 

J^l l:x^^ 

%* ' 

jL*jj .^b bjJl cJiabj. ^jt^l u^3^l \jjt, (^1 a^UJI u^ i^\ 

Ajb^Ca JiUji b^l vdbb u^jjJ\ u^ L^ ^bLx^ Cj] 

J*ij ^jjfj iuiiJt ‘-a>*3 <-bi^ J- Ji"'^"' * er*i ^b>J' (1>^ -^b 

*, a 2iSfui^\j 4_ii>- 0.5t-Ljua) 4 j, 1 fl *tt xLl laib-uVl (j I J-f^ ‘ t j A J^ 

* h * ^ 


M< M 1 


A ^ jix.3U btAJ^I ^bdl^ o'— U : t!\* ^ ibi»a£.l^ 
dJUal \'4 xdJLijd .G JjU^ C JSj i jj^^\ ^J^£. T JjLl« crybabdl ^>a 
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Ol J—>*jJI 1 <1 ^ ^ ^ tj^ ^Lij iWx>JI 

^bw ^ djJLrtj U^) 4 , ^ 4_^mi 

<i^'-^ L^i ‘t^‘^ C3—^ 

*—31 ^ < tifu 4 jij'^j i 2JI t-ujJI lLILLA i3JljJl>. — SjljJj 4_iL^ 

t_yJb.J -G (JjL^ Cj T (JjL2^ a i4_t.a^ C-tJJ^pJLjj A .^.t | 

. ^LalS^ (J-aJ«JI 2l^T ^Jjji-oL^ (jl (j—a 

(_yic. 4j| t -uJoj . jj—Laoil 4_JT 1 4j| LoLgJ ^zuus \jJI * o' ^ 

of Ju V b^iUJI ^L....3tl 2UU ^Lg? —uj-l( LjjJI ^ 4jJL«^ 

IjjJI tiJLJi (JllLo Cy^ *LLa-i^l CJju»i.j 

^1 Jjj Ltls *^3 i ^\ ^ r/t 

^4^ (l-U^ 3jlc,L^ 

La fj$ i. " .<- jr> r <t l (^jJL>Jl aLui-SjVI jJj 4_i_colJL i>J^ 

Cy^ Lj^ (jr^ ^^jj) 2jj-iA c;j3 LjjJI j-^ 

^Lul A jl£^ 0^3 (Ij^-jJl>J 4.j 1>JI ^JLA 4^JLiu_cuj (^jJl LjjJI 

•* 

t ^ i4.u«s3L^nJl 4^i__LjLuLll 

(JLse-a ^ L>^ ui^ L^^LiJl ^ ^ LjJlII ^ 

ill 11 CljLJLaJtJI 4_^ula^ ^LLx>-l ^—lju^I 

4.-J_l-u-L>iJ 1 4J1 ,;^I Mtl I jj 3 jLc.]^ ^jLlIII 4.JlLa^ 

L^ * Lj jJt fj$ t LT^l JJL^ruj uiJL^ Mij ^a.?cllij ^1 3juJ^| 

4 j i lr , VI ;j( . L^—LtL^j j,-ujCliJ 4 ^-udj^ i^^LLii-Vl ciJUJ 

SsiLdS^ (_P>lj UJlA::^! (_ajJiaJI JjL^j 2»jl-G3 —i-u Cj|j_iiaJI o-« 

j_^jl jJl 4Jj U O 

Sj^LjJI oVL>J 1 ciJUlj ^jtxit^tl cjLieujVl ^3j ^ C t 

jJ-Ltfifll i ^^ Lua ^JpJL^ CjLli^ 4^j^ jt 4—Ljjv 1 t^*-lt 4Jt_uxj (JL^- Ujiil 

* 4ru^ ^ju Laj^Li 

tiJlS-ijVl i^jill |j^ IJLp (j| LoLftli ^i^,A.iJ V ^jLta-pJI 

J—^jJI 4—(jl jjjLv —li ljuj SJjJl^I lIsI jJ 

ij}^ 4jl4f- ...I 


^Lxj 
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Iiju^ (j| >4 »jiU n UjKx j^ 

^\£' tljLiLpJl JuJuaTJ Cji jMl id iJl iAJla I U—^ 

04:^ U J t^" • J JljjVj .DNA Codons LjjlII olj^lj ^ yi «« >* 

^ u^ oLUaJI 1.x^ ^ o^ 

«^jJLLxi» 4 . 5 j^)ieail (j-dL>' — 4 ^ (jtj CjI «j*^M da l <« i 

«« 

SUloaXI j ^ 3 j' cj^liaXt (jjXCi Jo—uuJj JxaO CjI n'^t i 

Laa^jj® Ct* y* 3 ..>->4. a Sjl>*Ij 3_ua^ 3—aii- (j-« ‘^LiU 

«• 

jJjLSu ^^j3~ (JJua <jSjJo J tSLatU Aj^sajjaIJI i>*^l ^^U.! 

La S^Iaa- 6^ Lb iAAAoiftJl (_5— (jC— wajVI 0:L9j'-^ 

Aj?JlILjjJ.".VI j ^ Sji^jjuaJl i^^j-ii ^ j < <^ LaaJ1 OiXA 


^jj r- 4j^Aadl ^.l jajNJI pLai^j ) JAI (J-tLALu— a 

LfcAlatj ‘>^^b i >A4^ 

t .UtlSj^j^bA^jJI LZul^^Jba L_a*J^Jj 

aJ) ^Iajbj La (ji tljLijlSJl **—6iSU^-^ 

LIjVLkJI (-dJL J_^ ^t^ iUtl ajLssIjVI (3 —^aelb I jJI jj-JolII 

oLLl^ j? 4 1 l^^l.l 4 -V i f i ^ (J^ LjjJI 1 

CjLnt mill jii-ljl iIxIa JL^J.4:1S^^ L^^L-^dJa^ 

^jU 4>o 4jU1 ^ 98.4 4 nnn 


* JLx^ J—^ 

SjUI SQjU^C^ 


.ujU 


ifuj </^L^ 4jtij LlLla-j i^jjljjJI 
\j ^J-^qjkJJ 4 J(jIuIL4 CjIjI 4na 4.4!i 

oLI^ ^ ^Ij— 

A^^^jtX Ajjfj|3>>t (_JjVj < ^1 t 


L^UjLdjaj ( Ltj^J I JLaj 3 nh-V m 
jJuuaJi L>^ r<l 

jJLoJI ! JLA ^IjielAul cr^ 0^ Uj-JiJ “^J- 

j l... a . U jU-^ LlIju A^Jav A^^j ^Lui^ (_yLL^t t-a^i^VI yA 

2Laj d artj JlLa tiJ >Iua^ (U-a! C« i t inl t_g;jjL.a^lj j—<^i 


& 

* * **^ 


* 4JLcu 
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6^ o^ C>5CJ jJl2j 4^fllllitx CjI _ iSl^ 

oL;^| .im JL, V 5U41 ^lj_AJ( oL 2u^i ft 

j^jj *j_fj^Vl oLl^I cd^j —uj (^1 Control genes 3 ^UJI 

Ljju (^:UI J^jJI ^ Ijuk 

(>» 2001 ^l_^| ^ j_jl c 4j 

<->^>"j • (> ^ Lijill JSJ 2 lUI^ ^lLjU. 

‘ ^jUJl 

LLui 4i*ijt^:iJl ^j.A,C,G,Toij_^|^ 

5j^U) 5>^l (jiJj cjL^I a^t Ijujl^j 

IIAj * 4J^ lJlII 30 j —^1 (jl Lil L^f aisjLifcU 

ut (> *^U1*JI (>» JLa.? 4 j LlI; ^ju:, ^ 

• ^J>? 250j^^l ^ 2:^1 ^ s30 —Jl 

4 Ja^a^lt5_^UJI ajbj iZi\ :L> ^jLc. .ur.* | j_^ 


I ju^ ^jjJl <j^l_^l vL_<ial jLa-t ^ U« 

—(.OJ ^ JI <U, J lU J La Jjfc aj ^J tljLLi^l j j C. j! 

‘lO^^ ^1^:! ^ r, ,,Mt J— .VI oLv 0^ sV* 

(!>£. Ll^^Lo.) ljLj —J caij V 4 j 1 a JLa- CjU .jkJI JJUi nLfl cdJjJ 

CjLV- ^ <j^ (>» -iLill ul -Vj ^I^Vl 

^Jj cUjUV' ob ^jL^L 2UJti^ IV V-A? 

• CjI n^ l (J.«^ A2^j1s 

oj^ (>j *ut ^ LiUj jcj a^ijiJi av^i ayjKJi ^ 

J.WV (jSj ^ 1 jj cuLJjLail dJ^ 

w fr 

LaJI o^J .5.x>.tj j»JLie2—UIJ e..Vl 


*Lijijjji aji—tJijJi j^u Ljjj) tijjj Lcj tajiaj) j cjI_ 

to 

Cr^ ^^J:i ^ **'—jjI^I i^j£j iOlViVI * * i.^j 

cjIj^KJI tij^^l sLV* Jl^lj>V* o^ 

^jiV V' M.a i wi 5>V-^' L3^ ^ A" 

to 
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.^jVl ^ 51^ ( 

iljiab J ■•;■.« C^! tpll oUUJI ut—i^ ^ U 4-5 ^3 

i^_,jJl jt ^>S31 j! iiUS j1 <^' 

^ La»(j! u! ‘Wood Louse oW^ijU- oL,—iiJl O^ 4ai>ai 

^jVl O^ iJl I —^ 

^ 4-Cr\-^ n ilj <Lwi-AJ 
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1 i «i hi **^^u 

SjjLiJI :(:r}-^1 

OtHi 3 JLoLAJ( olflLjJLl jf jIajVI 

o 5^jLiIlj '^<11 

(Jj^ (j^ ^(j^ t3^— 

t t -iuj 4 —LuaL&ll CjLsI _t-tihoU — 2j.^^ 

a>^' (^ ciTaj cj^j 

ju^^f (3__L>o Laju£. ij_ ii£i, j2j _aim 

«Cxj|j!tJ)» —;^| (jiuu (jT (Jja ^—ILa 

4^ Ujlusj t^jJI ^llJI ;v rATTiW 

(jJJj JLdu ■ ^ ^ A. 1 I :aM . 

CjLl^L^ t-lll^l ^LqJl^ 

SU^liUJLI 3LJ^ ^ jU*jSU S s/a v 

it ) 4 i! JLsu—LiOja * "1 -0 Mitl 



uT o^' 


JIJOJ LS-ilx, 

iis^ *--j r*^ 

^ ^ i l fr Li Jfc rt^ ^l^^.dU3 I tr* ^ 

«4tdfi^^ILa 
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^ L^1 U2i:i Triangulation 

LLui aJ} oj-i ijjU^ ^>=^ uuj U.-DUH 

^jJo t>a (>a LT^ Sj J-^1 LboJ >alj:ij L7^\ 

j jj-a ... \^ (J jtnt base line (t^'^tl 

,_^jlc.L 1 II >Vt>.]| J Cy^ cPi W'j3 

4^jLalIl aJJt ^1 jlaIj— idut ^ ,oLlLlL 1 ^ i t t, \)^ 3ja\—colt 

U1 cJj^Vl jl c^i <3^^— 

«i« 

2u^Ij (3^Jj 384.400 ^l—cJLl (jt urv^j 

IjJ ^ 4 jJlC.I^ (>» 

1671 <jr*i 

Lil^ c^\£ t^l (1696 - 1630) L^iiiJl 

4i% 

<^i Sij.hIJL ^j>11 2^^ Ju^j i^uU-^ 

4 tJLdj 0S3JI ^ 

.^Lq^ JU.3j tzjLLui (1712 - 1625) UJUfl:;! 

3 t^tt l aii-Hi C?^i 4^ L I itM till^ 

2LflL.Ji.i t^l—L.aj>J C^ >4?!^ ^ ^Ij jllai 

^1 (4j ...a.^-JI SU^lkUl >*1 H—<>J^' 
^1 J - (j-<ia M«tt 2 lsI-<-ua 1 ] Jj>o 

fy:. Sl^m 7 2L uuli iUrt4 (J^l ^>11 1.A.AJ 4 ^ 140 ^a—Sj 

** 

Jj^ o.iT4« 149.6 c^j Sjjj>J .1 

4JljLa-4 CjLuutj.S C.uaJj .4 jii i a Mit l 4-a j)biU I (_^L^ ^ 4.fl^j 

.(^U Ue LJ3 ^1) 1769j 1761 Jlj>j| 5^ J!il^ 

j) j ^... a Mill 0^ tZjUl « 4,.^ J-^t ^J-3 j Cx^fj 

tJl juT cjjjLJKjj i(AU- Astronomical Unit A^SliJl ^—<^Li 

4-a^1 ya 1J^ ^0^3 j-Aj ^ 153 

J2jus J JM oLjiL^I ^jy\£. j JtAJ cut>la tPl' —wiitiJt j-yj^ 

Cj ^jjaliJi cJ>^^ —<.*< U ' 3l J 

, 4^jjtSUl ^jjiLjia y:. la^ 2jX^ t-dUll j^Laic- 
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I ^UiUt 


VI ju jlm 

‘UJj U ^ OJCilStj (jtJlJI IJLA (jlaJI Ij\£ u ^j| 

‘-^>*-* (j^J d>HJ '—J-t-aij Ja*JI Ig ij-^ u V CjUI uuo 

(iaitU (j^LSltl ;jrt—flj-LaJI Juc. ^1 AT ) 

L>^J *(AU 4,, J<l'a S^Lxj 2 jt) ^ ;jj^la 300 4_I^j 

d^\ L^l j—JCu V J^l <.u ... fj£. 

‘-As—“ 6^-4d!i • (JjU^I <^JUiLflJI 

UJ1« L«Uj 4jts;j4j Jju_u 

Cy* sjjj^ (^1jij sjjju^ n^| ^] j-Ja:f 

JjLa 4 cdjjBjj J^yi jt JJL^ ^1^_Li ^>iuJ| 

c^Mui.VI))(^L4^j^l5^UnlJ Jl!u Ijlaj) juuf^L^f 
<ui^ <jjSj jJl j^l u .M.a > .? (jt j-^_c«j ^ .(Parallax 

4 fill■> a ^ tik jJl JlI^. ciJ^^ijelu 4^^ ^ 

4% 

jt oiUJI ^ui^ 

<^b ‘ 1 ^ t^i 9-LudUJl —uJLl 4itj A second of arc 4 __JIj 

(1^ »U- ^nT I 45fci*-a ^ 4^D LajJlS 4_i2i djjJLa. (>1 lJ.- 

.^*^AU 4jS^ 5a:>.j 1 4J^j (^Jl£.L4JI (laitU tjrdjLaitl t>^jIaJI 
4laj CA t S i^ .A:v|j ^_<-o^ JL*j ^_j4£, LqjM 1JLA 

300 4J^ t^JU:iUJI iaitU 0^,)lr>li ^ a_^li 2 

* ^j < I t- * L jj J-a 4Ji!L4^ 

JjUj U 3.26 Jju ^_yl£. <» ^<1^1 tJLA OS^ 

‘^J:? ♦a “ * > CtHi LjJuJ 4lt-aLiIl ial—ui^Ul Li*a^ 206.265 


<_a>Lo.Vt jjLiJI 1 juk <2>^ LlJ (>KJI jjuLJL Uo 

.^ t i q m JI (jleajV) (iLul A « cuJI 4^^.^ 

^_ «*• 

J.^ ^LiKj j^I of f o-l—-^1 CfjL^ >1{♦) 

c>">^' ^Ij ;5_^jjJt ciuaj o^. SjIj) iMinute of arc o«>_5 3—31 

^^jufcUflJI (^j^l jO- 1800 1 jf *u?J^er^ J^ljo-«0eu_L.-4^ |jo.!j L^i^jL-^ 
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julj Ui^ (jt Oj V uW 4^^ CjLte-t-Jj 

(.iUj *21^-1—<-aJ1 4 _uI_w 4^J1 4-tL4*i1 4r(jLQ.if^ * 

(JIjjlAJI (j^l ^L-JLl >^iL* u' j" 6^ 

£>lj 2LjijLH,L (_y3 U. j)U .tu< j-wiVl ><kj iSirus 

liLilj 1 cr^i A£:3la— 

*4_uiLu (.7^ <— 5 oitS ^ t^i ^j.U,>4 -t^uJl 

<--<^ ^ !i-U < f ^JjlAjlj (^'■ ^cJ ^^-9 

jj t Ji MijH JajlUj ^ UjUaa 

^^JJ^ _<UI (^Ij jU^Jl CJ^ U "‘ * ^ *** ^^ cr^l 

^ *• 

«% 

(JljjtAJI ^jrfcUl (jr^l (J-*^ 

t .. ..^^ Lu-ulJj t_u—-i-uLuJ La .fati (j^ 

2i^j^ 1il ^UJl ti>»—(j^ ^ 

Uj JLjut OJ^ 0^ ^4? ^ t(j.aa *u li ^3la^ ^j-s ^ 

j_yiAji3' tiJjSLtju i iVI ^ 27.664 tflj J.S-a 

t_gj« AJi ^UiK oj^ 6^ S-iiSiIt d^LA q;j-tJt>o (1675 - 1638) 

CijLjj t jLwlj o^j *La-^l er^ Ld>(jj (^1 ty^ljSJl ^LiJI 

/ ^ ("ffa t>i" L^V JjLdJ ixti»j>i^T <LiU*ll 

^jjJaJI ^ jjJ lSj ^ —uJl 

jjfcj ^j.nK t (U ^jjLxaJl 1 —^ 4 t^l—i-«^J (_yj^Axil 

1668 i»l—»it ^Jy^ U^J 4-*—^3^ Cr^l —2d>l* 

83.190 (Cal ixiJ L^L A^Lk-ilt iSjJt —<U1 ^1—3:?-^ Cr^i 

LaJiitl^xua 5 ....^1 juk (iUJjLs-J <lp3^ <3^=«-“l J^J <4 j^ 3a>.J 

^LmJLI 0^ l41 <S^^3 oI^I—xxmOJ '^ut^A ol^j^ 

jj '*!■ '41 ^JlSIII jJbj Sj^j 03^ 

.4jUj (>8 |*.U Juu *1728 ja-bJ) Jjl — 1-aJl 4ji^lciLa» 4jb^ <^—3 

550.000 a^LkJl liLH^' ^l_x*J.I (jt u’^' ^j^3 

a* 

j.jJl21I ^JjJbliaJl 4 ^jJl Ij$3j .(jHa- > J 2.67 jf 4_j^l^ *>J — 
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—!| jj^ Cf^J^ 6— 

fce'.- ■ 

4ui}itix^T 4 J 4^iim cjUa^^IaXi 1 4 '^ijTu V 

jl (±.uJ!lJI 4 ji <i tj —uijQ j>j y ?t j (ir^j ^-(-uj i— iLkl ...t^l ul 

4lsiJu^ fjl£. S^jJt ^jJl<jjjjJalll (_a>Lli.| 

•(o^ Cr^i ^ _mJI 

m ^ ^ ^ 

M ‘ cjr® 3jUiI U. ihf . ljUoj jw— 

^ 180/1 i^i) 10 ssjuj^i^i a*5UJi i>jju 

olaL u ^ lt (Jjf (j! ji^iIiJLj ^ji^j «.-LttJl (JjolSUI j j^t«>A 

I j-* (_y^ (j^Ac, j^IjJI ^ ^1 

^ - aa^jJ) (^j^LtiJI cj^iUj ouL^ 

J-a-C. lLUaJ) »1 fllr jj-a OJJ^^ Lr^ SJLt:v jtjjuaJ 

—(jiljjJ JjIjVI ^Iji^l jLli-lj .CjL_ujLi^ 
jjuj L^V jT jJt:;j|jsjujul U - LJ\ i..../> l^l 

j? L^J) cJJ )3 <»tl <J.Sjj(j L^jlSij 

Stellar (jijjkU^i t-s^Loi-Vl jujl>ij ijja Jjlj .Lm 4 > .....it 

t4D4i>^ <^UVl 1 jla aaLoXI Paralax 

Cygni a^UjJI jb^l .1838 ^ (1846 - 1784) 

(jljj 0.3 1 36 Jjfc 4 jLxIoJ^ ■ 1 '>J>J ^ j 

cjLj(Ltaj| ^jrj.^j) a^jjis 4j —ui 10.3 aai — m. t i <^,-Iaj Lcj .(^jujAII (jjx 

4* 

3.4 j\ ia^jjus aj—LJi 11.2 aai— uJli q\ si^ujlsJI 

—(dU^I jJt ( _J fj IIIrt,l Jjl jj t^Vl 

jAAj<jl^j^jLji(1874- 1798) <j>-^jj^<j-Lajj 

c^Li .Alpha Centaun ^. .mj jJI (j-*<j^t^ >4 i 1832 ^ixL*]! 

A^Ij ^1 J.U3JJJ frig .. J l LcjIa_ im 

Lgj jjj.j.aJi a^jb 0.76 (.iUii jju i4j) ^jjuj.aii iy~^ 5jL>.tj 
^ .(a^juis 4.3 ‘b-g^ 1.3 a^mi 
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j ■“•jj. 1839 uj—“j‘-^^ 

4j 4_<oj)t^ < a AjU t-aj[^-»JLlj) (j L >" ^ T*^ 

4jj J-* (l>^ (J^ 

^Ic, ^ Q^__<jijJuL<k ^ ‘ i_3^iLi^l 

(^jJl i(^1864 — 1793) u^j[^P —uu (jj^ jJjXI —»LlVl LiLLdJt 


-*-*?^^.* 0^- ki_L^^ *j u^ 

aj 1"ja! I Luau! (—Sjjuj) Vcg3. ^IjJI ji—.liii.iJI ^4-%^ 

^jukJI oL-l^l c^j *>La^ Uhj (jM^h Lyre 

8.3 Lajjla 5a i ...^^ (jjfl 0.2613 ^ j-^ LjjjbUo 


(jjS 4 j ^jitj jJt f-(_ j <"it l Cj^_3 • (^J^ ^') j 

LS^j Lil tjiji ^_>atJu 4_u3L>i —ujlidJl 

7000 j jjjIj JUuf _AJ1 ol (^L-4.5,4J 

LIj I ^ J ^ i < ^4 ^ ^ ^J tX IH iJjtjl J < t 1 (^i^t tt ^ 

** •* ** 

j^jjtlujuj (j! —utj (jylcv ijaJfcJLlI ^^\ ifll—coXI >-Sj-*J ^ 

absolute ^«taeJib ^j-uaiJl ^ a i«»Ti 4 jrtjrt^t l 4^^^1a—tJi ^J-1 
jJuuLa ^jajLieiujil 4_u.sHl <jdU^£. (3i>^ L>^ (magnitude 

M •• 

L^jjLj c2L5j^-l^t L>*-*J l5>*—^ct^ cH3tHJ 

A LbqAJ lie 2^*67 l^ l-^ JULJJ 4 Loij 4^L4^I 

(jl^LaL ^ Lc jl^ l U 3^^ 

^-j-oIaJI CjL>.^jItAJI ^Ju^ ^1 Juj (J—^ jl 

1 1 ^ tCjLa ji^ ia ^JlSj ^ j^ J u T - ^^LlII cliLu^^ij 

^ tfl ^ ^ f MU t ^ _LduLoaJI ^1 lilj clijl^l i^ J) t M 

cdJij u>^' <> '^l iSjJt[^\ 

-C*4li] (^J-A^t ^1 jifcIS—L^l 

2 5" A 4ii^ i^jrjjiJLj ^IjJLl (J^ (J^ 

iJuJL^iJl oLl^L^I (jI Lj£^ CIa^jJI Ly^3 *Sr*J >^' 

1/^ * i^j^^-SJI ^ 1840 Juu 4J_4 -u (Jjljc4j Ljj-S3 cujI^ 

^LjlII ^J[j) \^ ^^ 1 60 Lti 1900 ^LAil ^a 4j| 
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«UiUt 


^4—^ 10.000 j.»j Cilal <.(,4 cjjjl>u 1950 
jutuiJI —<5 iaJI 3jL^ tj|j-Jlil »_fl>L_l>.l 

120.000 (j-a vj^ ^ SjjfcLti iJljUMli.! _tlilaj-dVl 

4* 

*0"^ 0.002 Jjuaj ^JLj 

- astrophysics a^SliJI ^Ly^l jf - ciL_LiJI ^ ^ 

i jjiu j t‘<ji>—<^1 a>^' ^ VI 

(j[£ 1 jjj JJ^ J^\ 4^ j-^ <^"|,JI CjL_^ 

J*>. jUjTLILL^I^I^jj^) 

‘ ' ■'>:> ^-^jj LuajI <GU .4j.4Jbt ol j CjI _t.uljJLll 

t-' rtjUT I ^4-L. (ji t rtj L jj- t-O Jjjfc-tull 

L^ (‘ 1^ ^—t^llJl (j>aJt CliLjJLp L«i^' 

4j4J CxjL^j Q — c. Cj La j)i4 a (_^Xc "*,,)! a^lSLaJ tiJ—JAll 

La j-A loAj Jilj^ aLi^ — ^jV 4 j 5 ^ 

OL^ Uj cPJi binary systems 4 JL£lJ) oU^kULI cj1_^Ijj 

(J-uanJl (jt L^j-»jj . LaAJljwf jl JCa ^ <> 

*jb o^L^f Lw ^Ij!lJ 1 oLa^,;li ^ jjjl^ 

Cr^l ^Ljiil cujl^ La Lij AjJoi. Cl)LflL.iL« ^| <Ujjj>o <jSLqj La Jjij 

O^JJ^ e»Ji ^1 »H?t L JUJt ^ La^) UJ 4^^1ala 

Doppler effect ^t ^jJU j^a^j .(^ ....t.ii 

jSL_i f LaAJI L»^ Ldjjejj (^1 (>9 (^1 ciilil—cuj> (jt cdJj Jlla (*] 

JjOiKjl liKiJI Ja^ki jj^ Uluui kUJ ijiU—uJI akil JLi£, ^^1- L^f JJLO 

CjLflLulil (jLfJ Cj.A£. 1—ui 4jjl i jT. .| cli U i ii* 4.4JJ . Jl*J! iiLkdj ■ * !■:* ^ Stl*. 5^)j~,t ] 

, LLa I ij t . C V l^Lu^Uj (jSUj 

jaJLw J>>.3j iLkL^I liJjjcjj ^jji cjU>9 jjlJ 2 » •> A 

(-b^f Cy^ <u*^ ijjkJI LJukJI sy^ 

^ Jjjj ,red shirt OakU 4^>.jJI ^Lk 5 ju 1^ .^--j 

tl^LspJl ^JJO I^f 

4% 
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«LjjlJui! 4.pja^^iajLX I _90 Qja 9 ill A jj I ^! t t h jlr> 4^-jlJtD 

tilubj iLgjJaju j=w|^ irll 4^^^ < *> L^*-^ cillAJI ^L» it J 

jja3 ^pJI (jr^ c 3.‘^"* *t^') Cr*i W 

i j juSJLj it^M 1 ^ j i J^'-^ 4.7 —^ 

ciiLaJt g.1 ^Ir _ ujj ijXJ ^jldj^ LajIJL4 JJ^ 


O^ lA>^^ dj"^^ 5 -iLjo d^ ^Llx!L--4-ui 

^ d^rv Lq^ i^^jJJt ' A 4^1^ Jki^j Cjjjl^f Cjj_3l^ 

tllA ^ JL^ jj 2blj^ V I JL^J . U^ 

4+ 

tj^Vl d^~^_i 4 ^3^3 7ril,\ (JtCLoju^I 

*4 

L U wX* t^^lr^rtU CjLaj <<^l jjl! d^ Lc.lt^"< <«l 

Lul^ _t-tfj ^ ^ 4 tj jl^ SjLdlj ijJLJL^ 

* 1 JL>. d^ 3*-^ ^ •-^ *^j-t^jiJI 4 

4j _bdulIU j-juaLutU 4 j,4.aI jJL^ AjSJLaJl ^, ^^^ i l 

«* 

t**i Ml Jl^ 0^ L^ <J^^ ljub (j! bi^ . »L A .4 : j d ' (_3—Jj 


4JLLl 1>. (_^ (jSj ^ *^ci*Jl Cjljj)t^"tl (Jjjo 4JiLo 

(_ylLc JuaTi^lj *(3^Lt«J( (jiA ^ Cy^ 1 «<iji«G (_5j^Iaj (Jj t 

*• f 

. C( h I Lj^jJ jJlSi^l 


is^LaJI 8 ^jj ^ j > -‘-*j 

^■^4^ 4^4^ Ll^j-l^ uj^ o"j-i * 1873 

(photochemistry s^Lum^I tiUj juu (1898 aLJI 

1 44 

i4-ix^9bull« ^ A 4^ 4 j 1 < d *1 ^ ^Juu La^ 1902 ^Ijl!I jJLo 4u^_^ 

<d*J 4—(j^^ Oj-^ Cj^J 

4j1jL^ 1 jU a jLi^jVl \ l j^l4 

^ •• 

^ 4^^J (I^ 4-d^LAit t U * 4' rt11 jLx^^Vl 

(1907 — 1905 (^jt-^Latll ^) ^JJ^j —UJ 4JSL!j ‘4jjJj 

(^11^1 (^? jt tn 4 (d^ ' • \j ^^ji^jLcalli! 4—da^-juD <> 

«« 1 *• •* 
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tUiyt 


6 ^ 1 *^ljLt| ^LauI ^ I 

t*.- •* 

“ 1873 j jJLu^ujjjjtjufu <J-*^ jL>iJt ^^l 4-il^m 

• JLuoj^ fj ^ 1 4aJx: (<d <-utjJ (j^ iS^ t( 1916 

•* •* ' 

i^^LjJI ^LiJI ^tjuytiJj^ jJL^^jI^j-ui LaJLA£.j 

^Jiujl 1 a. v fT 1919 ^LlII LdLub {^^3 ajla 

1935 ^LftJI ^ 4 jlaU^ |jlii_ul 
1944 ^UJI I't j a£.LSj (jl 

J-^J 4JLlaj ^1 ^Lc. M_J (4-iSll^ ihj^SKJ j-oli_Uil 

' M 

4-i*j 1967 jahlAJt 21 fj^ cjIjJujL^uJI 

J^qjJlj 4jl_ujtjJ ciJUj L_4J 

L-al iVj^ VI ^^JIi—Ljujtj ^1 —*5- V (^^SUj i4^j£ltl oLdl—uJLI <juiLtd 

25 Ajj ‘l^L^^P— ouj^t ^ ■i>I>ti J— 

' M «* «% 

4j. Vjl3"i 4-2 j^J^ 4 j < j ^I£V 1 ^-JLaJiJI 4 jL^ ^J^Iu^I * 1877 ^LiJl 

^JLjaLu CHO*^ 

^^lc. jllLui? 4 <ij^Jt Mij tjt (J-^ 4jt^L^ 3^33 

(J^ I MlJ * 191 1 aLaJI L)JH^ _* <1 clilAll 

■** ' ^% •** 

C^ 4 ^^^jfcJi j i itj3j3t 4 n ^jJI ^ _Mu^VI 

4^1 f^i ^ Ml \ (jLj c-d^uc^jJI ^ 4JcSlI^ - fM 

^L^il 4_u^j 4lij|jj fciliiti frl glr, Lktjb^ 43upcjl^ ^1913 

—^M, <t<j 3jfj-i-fi3 -iJ_SCJ ^jL-^ 

t(HR t^i a d A jT) (J^j “ ^3 i ^ c^ Injln V*ili ^o—^duU ^jVt 

(jLc.J>iJl Cr^ 4^xblj c-fll—t^u^VI 4 jngJbT Jju^ L<-4 
Lu^ lUidLuu^VI IjUb ^^lii i ^ ^ a 1 . .d A La 

Oj " * Cr^ ^^-SILLdul (J-M#j (jt L-SJjJlIIj ♦ ^A-t^^>lI I ni ^I ^A-^Vl 

4^ti t oLj jLb? 4jt ij—^ iAoIajiJI 4_^ 


^jj n h ij >J 


5j^ U>^J 1911 ^UJi ^j^au-Lbjj f4-uij (_^ 4-^lil ^jVt 0ju& (#) 

.^^illiJI ^LUaJ^ 
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jjL^ 4^L^t 3 jujl^^I cHilj^SLfa** iiU 

4_4^.a CjI aI Mi<a dK. •4^Ll!l t—tl jj < < <it l 

<_a>UiJI od^ I_ ^ ibinary stars ^LjUI 3_l^Ij^ 

ju^Lojj tt ^qJL^ L»jJjj£ij L 

. 1957 18 U J)" ' “ cr^ (jr^J^J 1947 aIjJI 

M «» •» " 



~ ^‘ ^ dtl I — 40 

(L^l) 4 j ^ L>^ 


O LjLj^I hr ^ lr^jtr^‘V*<Tl ^4p4.4i^^l 

cdiiJI ^ magnitude SLqJ^ <±^ *u^' ^ 

Llib ^JL^ll ^! ^. 

1 ^ uL? Cj^ Lj n ■jiiLj K Ir^ tf ^ i^JL^Hj V 
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Ut tliUlt 


<4jtjLdLj Ujb (j^ 

^ 1 rtjt >/> jL^Vl L^jiuu^ tL^lilu 5 t i<^lj Ojl^ 

u>^t <>« Jj^l ^ L^ j_pJI ij— jllojJI 


(Jjol^ IjJJlSC^ Jjto Lo Ijj<JJl5j (j! LdittJI S-L^LJ .^(jj^-ll*]| 

5ajj-w cy* u>* -<jr^ c?^ u^' 

Ls jAj (4 rthV fl Jl^isL —UU 4 SLL 1 JI 2L}^ ^jjil uu^ 

LL^Jl*;;— ui\ lj]j .^.jjuaJl AIa (*‘<t I n t_^jL_JI _ uJI Sjlj^ tAyi 

oj^Vl ^ I n^itl ^IjulL ^jjjtXI 
^Jj) Jl^t cjI— uil^ (jjs Lajlijl>,j (jSLcj 

c^t) U ^J, —S jS^ i H ^jSJj .(jljJdJtbVi I> Ir 

j-^jJl (J ^4i i^qjSEjiJI (jj« t *** * t i ll VI—^Im, MtVl ^ LLJ ^^jlUtl 

A-a-ueaUj SjijL (j? ^1it ^j5Lq£j .<Gjlj^ U^ 

(>» u^ Cy* ^^1 jj tloiv L^V Jl:v 1^ I .S 

<A£;J»I jLIaVI 4jijLb j| < i ^ JJ 4j^ OJ^ 5^5^ 

vl n5^ 1 3j.-uLud Lqjjm (J^ i-iUjL^ , 

tiju^' UJ^' ^J-^ Lr^i —>■ Cr^ (jj—^ 

«• 

4^J * <nt | cJ^ <j?^i ^ ^llo CjLlo^ 

^J-A 1 Mitl (J!Lq^ to 

* 1^ < n i i*i 5jl^^-^1 L^ 4^Jbju3 jt 4—uLpj 3^1jp. 

SjL^ 4, „ fag|jJLH Q ^ f JaTu LaJu^ 

(ci>^ jO CjL^J bXpo HR tl UoL^ 

llajj^ Ji>j i ^ .tl 4^1A (oj^ ^ 

it l <±j—^ jIjGj^I jilaStl JCmL 1 J 

J^! JJlC, <^ i ! | (J!Lq ^jJaiJI^ ^JjLqltXI ^Lo^iJ^I SJbSUI 

^j f iq ■(■ ^ i 4-4lutJLl SjijLJI ^Ttl Lqo^ i 1 


1 in i n j!Lq Lqj^ t^l3 ^ f ia — t S Ji jjIUjj 


i^j-aU^I g^-uxUI Lift V (>ftuj *4 j 1 ju cjjbL jt ^^Lj jSjj o—»j (^|^) 

• 4adLuiq L^ jju 3 (3aq;Lft>Jl ^ fM Jj j^Lq-uJi 
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LuaJ? Jirvjjj t2Lu-a^jJl A^ljUXt (j-4^1 4^1-4*))) Sjij-oLlII 

2LJ1jiXI dVl) SjL>. L^iSDj S4.^4liAXI ^ jy >t t 

2i otoib 1 j I O^J * 

^ <44 

^jj^l q ilr>lj La ^Lq^f J[jt 

L^ll^l ^ qVi cJLd^ ^_y-i.,i^uLL^t \ ^^■ —uil 34li^LjL!l 

Jj! djL^L <uJj ji^ j—^j' (^Lkjj^l 

^0^%Jil 3jLa 4Jlj^ ^l^^LtJj i rt Mil^l ^Jt 4jf (jdJj 

.4^jji sLJijiai 


ijX^ ^jL^Loja JuS^ 3jJb 18S2 3S 

“ * *• 

5^>-JduVl tZAflIutj 1884 aLjJI CLl^.JjJl -LUJ^ 

^ M 4* 

L» uj^4 er^ *.>^d3^' 

^jji ^ 4jij4L:w (iiJj Juu ^ (^^^IL—ulwijLo 4jtjaL^ t n\ ,<<iJi) 

1 1913 ^LatJl (.^^3X1 (jVuiijjx, jLLd>j^ (J.4X- ♦ 1905 1902 

Lol^^ 4_uj^.%IL)t ^La _ toilAll^ t ^Uliit i jin_ utt] ^JU^L4.^ Bj^jlII (3^ 

JU^I^ t <^,3 ^ujuo! 1914 ^UJI jllu^SU 

Cr^l 4-u.^LLa (jS ^ 4 " t f i\^ .4jtjaL^1 

Lftjtj Ij^J^ 1^^)_(J_ <^tj (1)^ ' 1944 ■ ■ .ida.a^ 22 —J 

4Jl1j ^ ^^ 0 4_ij 4JL*J( jt^ aVI ^Jj ^ —Lao < I *f^ 4 " a 1^__jJb4^ 

(J^J—^ Cy^ JjT j^) cAi>c. (jii 4 -W i>> lj 

4^M-aJ (j^lij^ O^ cAi>^ 

La C)^J *Od^ tiiliJt ^al^, 4 SjaT- 

ji^L^SJI C^AilLq (j-« (J3li.* o | (jl L^lj-t-u1 jL>.t 4-qAl mW 

A *.. #t1 ^ Lh I ^ ^ ^i^±\ ^ '^J (^1 i tl 


ca^juusaj 11915 ^LaJI ^jitit ^jrjJjj 4-iJ4JjL^t ^Lof (jtH—5.^1 jlII 

^jSJj ^ L^UlIj l^Liojj^ i ^ M l 4^^Llil a 1 ,jiJi 4 jMX^L 

4k to ■ *4 

(1934— \S72t^ jImm i^l Qrt " i\ i Ij l c±.c^ 4 V f H*t 
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tkMlt 


1 g ^ 1^ 4 ^ f <1 > ^*iij t if ^J_LdU^t^ i I JLii^^-^ 

** *» 

*4-1^1111 4—I 4jaL^ O'^—^ L>^ tiJliJuS^ 

*4 jt <t^t l (2 )J_u5ljjT 4-j_uI^ 3 4^Ltfu^ cj 4jLjuaJja 

4^1jlJI 4-j^ ill *t (J^j>^ ^jjlijjj jtjjJ 4 —j 1 Jj dJLA 

djt-jJj (Jtp— O^ *—*4jj-tljoyij (]L>JL9 uJLI JLiJI (Ji-lii 

J J_yljtij S-U*J ^ ^ j^L-aJl <:j-LiJI (jf 1—4^ t>* JJ-^^ 

4jj-AUiJl ^1^1 J—dij ^ il ^ OiD-* —*-* 


»(—i 1 1 ^Lut *^iJj ^JLaLui^ •^L^.baJI Ajt-OJL^ ^ j •**• * M ‘ * t '**< t 

C)J^ (1)^ C^J i 1919 ^L*J1 tLtjJt>- ^jlii) (jjO jj? ui^jLuaJJ 

jaLtil (jjSi 4-tSmi 4j^.laJI 4-ut.q^^l (Zjfjkjj . l^jtjijt 43 JLaLum (jlSLaVL 
J-L^ (jrG^Lui^ILi^l (j^ j uDU (JL-u^y ^jljlo 1917 

—iSJI sl£. <--u—(>*J Jdj W' U—* *-^J— 

ljub (^J.J>J| Ca^)) |j| 

^I^IjI 4 £.j - LM 4jfcjuolj <-jLj— uA (^t (iJL! j (ji (^—1? 

Lo^ I 4.^j.^l ^1—uiiJI (jT ^j£. 'J 

^^Ijjy I I X j ,< -»"t | |»l—1^ jjis jj^ 4^LIa£^^l ^ U i^>l 

(jrjj^ifiJtj 4 juIjJ( ^jl ^jjo • f.L»-LdV) 

L^Llojjt^ 4j^ tSjL^ S-i. t i .■'w 3 ^ i^\ ^"jj 

4jaB.>iJl ^c^iAj V 1 uLd} 1 t ilS LjJLv 4jija 

^4 I 'xt l (_yl^ tJ^ O^ 4JLaljLQj (jj^JL:^ A ^i»tl (jl ^-oC-ljJI 


(j^j^ iL^Uajjj (J^Ij ^ltH?!lj (jJLi JoLfl^l L^j ^^jJULl 

^jtj ^tj-eailb (jjlijj| ^1 *tjjj[jLJI »1 ai<tl (3i>^ 

^lmjum\j JLIjL% III a^La£.l 

^L^yL c^llr>j( K (jl^ 4j|^ c^L^Vl ^JL^i (jSu ^ jJ 4jtj (^Lvfj 

tjrt-^^ll t .< 44j^>.aAxi3 <-^4— lm \ I >.<«j.mtj 

0^4 ul J3^< cU^ JJ Jj^ Jubj.aJjj—.41 Sjljyi 

^jl^ 4 j^.jjmI 3 t^L— uA^ CJ(_^jLt>a Jjl OJ—^ U^ ^^1 


327 




liMtdijU 


jJl j-aVl J—<jT^ 4 jI^JLjudIj (jl 4_J 

«»*»«* 

iilViftl \ 4 J—>^1 ^ ^ 


^tjij cZjJL^? Sjj l?j 4— 

(jrA^ 0^ ^-W;—^ ui^4 SjbVI (j^ — L^jJI 

3^Llstjl ^j\IL— cuJjT jl 4^1 ! 4 ^laj 2^1—^ 


2 uful-Ljd 2 >x^ 4 J !i]^ iiJL>* LtA^ y 0^ JLaJ^ * 

Juusj^ ^ djItAit ^jufe U-® I- « j ...<1 1 a_^ijj 

^J^ii..O| rtlt I- LjuLui? <**f ^JiJt m 

*<((J'0.^!uJ(jT <-^Ij) (jyAc. —L-tjjVi)) 4 


^Ixj ^ ^ AC. CT^i 

♦ (J-JUoj 4->JLt-4 — c. J.^I^Lj JrgiJ_wiil ^Jjliijjj 

^jldj^Jtlt AC^jAAiCll JLcdj CjLJU^ ^ul^] -uij 

Litju^f 4 .^j^LuiX1 

4^L*Ji f^L^lulj 4jtjit^tt 4 ^LJI 

4 J O^ui^ uljLa^JLtXt djLcuj i^nC 

c>* SjL^IuuiXl CjLa jlt lij Iglci^jjj jtj.^ (J^ tJ-^ 

ji;^! Lc.j.uaj^>j^l j»3^LxJI (j! (jr}^ RH J^j - 


^jjj-ui^j s d-ib^ A_i_(j*^jJl 4^|jiil (jf tiUj (JLiw .^Ij^ 

IJU^ • I A U * 400 4.c,j) >^) 4.:^jJ (jn<t Mill 4Jb^ L 1 ^* 

jJjlUt JeaJLuaJI Jyua^ L_^lx. jO'^ . Ijrtt^ (4 tX)—Ij 

4^1!;^ 0^ . Ji-ljJI 4ajiUJl 5j^ JjLu (^:xil .4JiLb 

Vj .4ici _ If (.^jLuaJt jljj (Ji-loJl (J,— 1| tLa£,LuaJ1 (jjj — Jl jlj 

%» 

2L£j..taij — Ji^^l 1 JlA b! — l^*Aj < Mj 

2jjjU 3 ^ <r l>*3 * 

4 bj ujJ ^b}-j^l (jtj *^j^-iL!l I JU& >A 

•% «• 

Obi^l f^j£^ i.^JL>>Jt JLx^ 1 f 2l t ir? c^l i j^V a bi^ T - 

4_^L^ l 3^ 2i \ 2til 

4^^JiJ bit JUbb_cuu4 1 _cacLcuLj ^CJXclII 2^1^ >i 4.^^^ mi'V 
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«UiUt 


ij) ^ jjjttjj Lxi>Aj) aiiSJij 

HR ^ft-wijJl 4_>»iLij(t (JLUjSj t^jjJLA 3<^ 1 ...t l 

uj^4 * (oHMaU Ll^l_.ful^l JU. 

(>^ j-^ ^ er^i ^ 

0-0^1 ai;^ L^U^t 5j^_^ U JuSJI <>. 2^1j ^jLa ^ 

ci*^ ot^j ^1 aJ:^^ Vj^ 

Oj-i Lx jU; SjT ‘«cjl:^M<jxjj»Sj1j^1 c^UJt; 

'^J cj-^i aSLU J>>o ^ Ji.|jJl 2u^it^ -i'-lpj W^jj 

(j41 3 jl < i , -fc JI djuk t-flLSj^ 

ji^L^x (3^j) (j—laj V —u»J| Jx ^ Cib—(JxJtj 1 A. i ir-^j 

OS^-^y) 1^ C)LJj^ inf (J,>L^ ■ SaI Utl ^*jja 

. aSlIaJI aJ^ jJuxj (JSVl 

Jj^ (1)^4J 1-C jl^ J- ^ -ujllll «G| uAjJlj (jJtjj 

(jx ^Lj^_jx 1I f 1 oif j -itl ^^p_i jjj , j .^. 

Cy> ‘<3^ o^ »l ftir JXX. 

4j^ ciJl jnSj ^^1 of (u:iiLK U>^JJ ^Uj Jl!x? 

tjLa>.Vl Jl^ a»jiVl Jjaxj 4 jlIo1 —lm (jjixxiJI (^1 51^ "‘j M i 

O^J ‘(3^ LrL^ (_yic db^l jjlaj jj—uxli 5xj^LI|j SJj^JaJI 

a^LIai! jjLixix cil , V .^|, u^ j—^ ^^LUI 5 jL^ 

^itix IOA jfj . a*—1^ J-»L^ <4— lujjjui A I J w 

JlaJ U^ t>axAJI Jifl u^ jL JJ^ u>^( 

^2jx Jaxfl j^lj-c 3.6 tj] j| - ^J_jjtj L^J^I Lfl I j| 4 jjIjJ 6J 1_^ilstx 

CH^ . ^i . t l <_.xSU ^ J:^ yxUI ^\ 

lx 4jLc.j-LJ4 *UiD'-^ ^Jli^ L^j'—“ jj^ijj] jLj—uif SjiLaJI <>jla (jiSljj 

6^i al^ 0"WaJL Ij—^>JI jx£. Lxxaj (jf (>-_J 

bJLH^^ subatomic energy «5jjat objla aaLU)) jf |ju 

<^l CLt|j^l:iiJ| ^X (jxxAJI 5L^ JjLs j U ^ 1-;^., 
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Ch) ljM subatomic physics SjIxJl 

•#% 

SuoUJi 4^uxJ]j 4£>Jiiillj (ji^4 a>^' 6^ 

^ V^' 1920 j—u oj^4 

:Jl^ jrtjv ^Jl 2J ^LLaJ>^l 4ifljljiJ (^>Ll 4J1 
J_i£ 2^LLJi 4>a >LjLfc Uj[3jse^ 

J^T lit -.! OJ^ 

5 ^^ Oj"^ ^whf^ 

«» 

LajJ JjL_Mtjyi (1)1^ <-J^ 

jlSij ul .41«^ Uj ^ 

/i A .^.<~ ... j Llai^ UJ >WUJ u l^i oUlU JjLa J.^ 

L^LW j1j 1»V U i..lJ 

** 

.4ju-u 1^ L?<-^ Ly^ L>^ 

:<ujj b» Jl>4^ j>j tr>"n trlj 

Sjj AJG:^ (j! (L> “i« ^>^) L?J:? ^ 

Jilbj - L^Ju ^pl\ 2bujVl Cliljj (>» 

ahCt t ^|yi ixJj . JJu^l 1 JlA <Ux 

(jjyi J20 s-j—»- ty^l lJiJjIJI 4jU£. 

.4 1.008 

mI^VL (^1^' t jLA(_33 JloJ' 4jLajJu*IA? 

i^\ (_3, <Llft, jJt 4^1 ^LxjjJiVl cil—(i (jj*^ L>* 

3 a ! tst l 2 h< . jJILaj ^J^ — O^J *ty—^ ^ 3jL_l,l (jl 

!:•</>* tdJjJ . JjjbIlII 44, <ir Cj-flUajl 5 

1^ jAjji^Jl ^Ltixusl JLi^r 43lliiU ^LhJl 4 j^ 

ftjljj 2LiJ> ^ ^(>» ^U15 '^jj 

' - S-dllaiJLl 5jljJ.Jl L)^ (J— 

SlvU. oj^ (>Jj 

4* 

bX3*t ^Uo jJjua^ 




t_Jla3 >aVl (j— J ^i » * "Ji U^ 

* L^^Lo^-Li—J_ttV <LjLj4l£lil ^LdL^lt _I A**i 

C3^ 5)) ^15jl—14 i<v <^*n (^jJI ^ ^, ri i.. ! l i:j—L^ Cy^ 

<jt 4 _i:^Ij <1>^ <(4.^m 

^ j j)^ ^ o^ 1^ AjJ-* ^ »* 4-LalS!Jl 

4 rtt l t^i A5*^ oLjJij^^c 4 j1^j ^J^l£LlL) 

J[jl^ ^ ^^^-aJI dJla ^ ir ^2)i LiA J[jnaj I <Ktj ti,,^.._<^LcXI 0^^^ 

0^3 t 4 l<^ L^I cjL^LlaJII (jduLj^ Lr^i 

4iXld^l < nh (^1 L^ tJSVl ) 

« U^ Od;^^' urh* (J Li mi tBjuJu^l 

U^l? ’Ui—C t^ Liil^ 4 jj -iJl Sjjaj ^ J^T L^jj^ 

LuaL^ Lbl>- C fa<,ii j J^ V| La (jutuQ^—cjJl 4^_LdU^jJI 

^C>^ t n *^ ‘ ^J ‘ “ (^ijJt (JjJjlJI Liiiji^ *4_^LiItil *— 

Lx^L^ IL t xL (jxLiJ 4 j 1 j ijLpJl *-r*J-^ o' SjuJLjJI _coll f~i<j .^.JA 

•Ui^' (jr^ 

Ll-cuS liti. j.^' erJl CiliL^I Oil LJ >Uj J_l«3 <i_jli HR 

4^1^^^! ^ . 4 4j M . ^ l 4— jjLSwaVlj ^ ^ ^tj 

IjU^ ( 3 - ■ l ta .lt ^j-4-fiaJJl 4 j^jJ ■■■L:. IjlA LlJjUj i3^ i 

t ^iAaJ ^1 i n ... r .AiV ^ 1^ rtl (JS^ q] 

i <lll * <i <t JJ^Vl of . f^l ^ J^Vl (ji£, 

" •• 

•* * 

jO^ <lit:^ (4jLiiajl < ,< )< ii i ) ?.>u» (>a Jl2j jLiJl o| ]>| 

4l^ Vj i5jj4:>J) Jft—tduL ^JJJLA 4ji<^f dJLAj — J^! 

0_9^^ O^ (J^ jt (_3^ 1i_LA 

‘jLj^I diJ-A Qja i njAf^ JI So:4^ oVL>. O^^ oJL 9 <^itlj 

^LmI 4Atlj^a JLiUdj (3d0*^ L>^ JSAl JSVl 

JLjI J^^itjjl ^JgL^tdU 4»4»AduL^J| S^.tx>JI • f-t At| LjJ^^-Sj 
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*L«Laj' 0“—^ <*‘frtn'>»< CjL^L—cttil 

jj jjt Ud^ o^ U W>" cjj oI 

.(jjil' ” ^>lc. UajIS^! Oij-i^Lc. J^jj 

a ^1 ' tuljLa Ui <j3 < ^r ^. < U A^fcjHj udl—.Su^Vl ( 3 AXJ 

- 1846) ^ j> .Pi —“1 ^‘^''5 ‘er—e>^^' 

^ , 1826 4 jlaL:^ l_^kXja ^ —ju^l *^1919 

j^LiJl o^j i^\3^ -i'tb^ 

Ju: cilliJl ^ ULi ^Vl c>* 

(j-4 4 J Ukjuflj (JIjIjLq-uAJ —ujja 4 jlftC . 

jil_ujjl (j-4 li\;^ (jl -(1^^^ ■" 1^^^) t— 

i(3^jlI1 Jjt -‘‘‘^'~ ^—<-uj-^aU <lJ*^ 1 3—djlajJl fj —»MJt o—^ 

iSLoit^ jaLflj ^ - "'t SULcUJt t^JyVl ^laie T i — 

.SjLZLuil JiSft ^LVI cdJj 0 ^ a^j - jjjUjU l^l—L^jjj 
tljL^Lua^ c^lait ^ _j ^ ‘J *(J L>^ O ^— 

<Q2j tjLqlr.i i^ —I—“J ^— zL>^ 

LiliiJI AjLblj 5ja2 —wj^ 5j—tii^i O"^*^ t4j-dL^I 

Cpi ^-j-^j <±*3fcJl JL^ J- 

^SJis^l (J^^3 .cdlajltj cM b — (PLitJt 

(^1 (1921 - 1868 ) c . ( jlj —« ^ 1—^1 

Ijjaj tjjj ^><^ JjO j»L_xJl JjUjLfc 

5 ,»J^J JUU 1 tr«T>-li^t Lpt (j-a |<u:jJI Uf^ *<aUaJI ^ai*J (_yj| 

L^ JoLjIj .(j_yjjjiJall i^llb <(4£p-aj3^AJ(» p.jaiaJl Bj-uu 
(julj^ (_-u—tiij L^LfcX ajjjxj <U^ 

V 2144 X 1 ^3 CjIjU—« iJI tijja c^j—^ jt '^\ji 

** •* ** 

JJ 3 ^ jj^JuSLi CjI— a-jJ OfU ^jLdil (3—iP® L>^ ^1 (J 

La iai uL^V 2Lai:.Va 2l^j LpaLSoJl Sa^lj 4ilail 

jac (>® <j^ 
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tbliUl 

Ju: oLSLj^I 5_^|jj ^U! U^ 

L-^hA^ 

IlLAj 4^ U^l^uai a^jja 

^ 6^ <-^>*j (>*Ai •«'— 3l j JL>. f.^ ^ 

.ciUj ^L3t L4^ jjL^I ^^ViA ^ Sjj_Six ^Sjjj 

*■ O-"^^ 4i^ 4^^^ ^jjfcjJt ^ ji ^ ol^ j_^Ji__3fc| 

jiLxj .^jyuJIj ol j 4 jj^ 4^U^ (jr^j ‘Cepheids 

^li (w >^j *^jVl JIMI j\ jJl 

<^^jL Cjj^ t^>_ti>uiyI cdlAJI (0—^jJI. LjUj 

' *k 

(-fl—wiLij .4j— u> 21 i>><uLj 4jLflj (>* (jrt^Lc, (1784 ^1_»J| 

f J-M <Ia-»j 1^ (jaijLlja 

>-^lj I^JJ OJ^ 4^ Ih!^ <^'j^ e4^ f ^b cjLLwl 
.(».JJ 4^u ajH a^Udl ojufc Uuj (4jLi U jT 


4>t^liu2 JUu^U^ 

b^J-i <^lj JLhh> Sjji-Ul A l 

4jUt— ^ —t^Lj ^jLflJ^ fL^^I Cy* ^ cM- <jr^ 

, 4 ;< .jj) CJJ j Sj^ («J j—«L> >« jUSV (jL-jjaius 

u^ aj-^ljjJl Ls1*jLu ^L£i| 

J^Li (SMC) (j>i^t oyi^i^ ajL:t_M, 

;^jl_^L ^jjj) c>"jLi^ (>» j^\ 


c*^ r . «5a^ j . l^jj^ ^ ^.la^ oJjjtlj (aiol^ Sj^l j f}[l^ ^ 

1912^Uil4^^3SJja908^»UJI 4il:^j^jLai U^l—^1 

4« 

4i^ <»t i 5^ as>u j^jaj 4^1^ ciU^Ua L_^jj 
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(MlfejU 


ajL*^ di>^3 uM • - • ^ ‘ v^li; 

,5L« i>.u:»lj aaiLJI oi ‘. > : o' O^^-O. 

Ij.'« j.3^1 jf'«~ I.-M-»J <JjUUSojajlS>*^* OO'^'^iiLs_u.<j!>* 

41 , JS ^ JjUall «. 3^\ oi« ‘'^s'^ 

ot cr'l <3iJ^^ ^ 

^ JS L^ ii-Uit ^ 

.-■lj^...ll olio Ujjj oIj—I c. jloj s^3 O^'^ IjLa —101 

3....;i i, oiijiiiVi 0 jj. os^j. aiuai oijUJi 6- 

* * 

ojjju^ 4jjla 2 l^ 4jb*^ c^l 

,j:jJbUcJl '-j— L^l ^L-Luii 

^^UaJl (jrt—j 2 b 6 ji>lj c.rt 1 ^ 1 J . 

‘42ji^j c«i aoio^ ^ 

OjSj joLjl 55512 3jijj <(_1 5^j£ ‘ JHoS ‘ UojO al 

(1^ . UjJ 30 oGjjJ o“i'^ £>^ ^.A—Acjjom 5:>.jA 

i=oj-o 5oSjSJ juai 13 ^\ o' 3^3 Ur^ L^>“ 

a ....;l l; .A»lj 5iLoJlt o' c:,'! ljJi2 .4_^ 5i>Jb 

js j^'j o^i" <> LH'jLbS a^jS joj^ £i*» <^1 

^jLojS 5^j£ O!!-*^" j' 1 *^ ^'—‘^* 2 ^y! >* 0 ^' 

^ liAj .41 oUai 13^\ 5^j-» -aa-a^ 0 ^ Ajjl-^' 

^ JS3 5llloJ,l 13^\ oUjA j^liS—. 

,01^1 5jjj 0j2lS -gi 1>-J2 j-lm-vi .(Ul. JS 5iL^ 
.-..A.I 4il5iSI isjJI period - luminosity law eUUI JflJj j' 

‘1913 j^Uil bdljj tU 4__u>‘iJI 
^ JUJt ‘U-^J iJl ^L_aaJ.l 4__Aj>Ul 

i^iAt ..,^t J—^jJI oLUi l o>^j tuiL-UJI 


Cl 1 ^ 
*• « 


,-.l;,...^- >Uojf L*a .JaJS OAU 4 j 344-j uJ^J (♦) 

, 1914 jiUJl cjLiaLumj 3j-saL^I 


334 




tlMlt 


4_Liu/ 30.000 (j^L:^La 5 a 1 ...IJ 

jL^VI jj) <^,jjaJ) jjj^l 10.000 

<LLu« 170.000 t^j L,„-» . , ]I ^ (cJ tjlj-A>.Vlj j>jy4.>Jt ^ 

(j! aj^ jj£.j Us— uj^ 52.000) 

jU 4_L_.^ 1000 ^1—..a-AJ j.^Vl (>1 Ua>1^ 0>^4" 

J!Uj U^j iU^: U-AJ^ ^m ^ 0.6 i^j_to/Jlcj V JUL_JI IJL-A 

^ J. 2 IiJ) , La AJ S J t < I f r i I I m >t l 1 V I*:.U I^r 

^4j>A^ Jji 1 <lJ 1 Jj^jj I_5jj| 

^LiZa (jl .A aja'k JI jtl—uanil SijL^il d Jil 4. ^Ut t j_^JLa ^1^ 

(>1 VrO-^ dj^f J^l jLuI 

4jJ^iI*J| CjLc^a^I uU • cr^ uj^' ^ 4 maa! 

4% 

Jj cjIj—< i£. I— c>.^ c ^ (^1 u-^ 

.d^Luai cjLvjjjjjl^Vlj^dilruai JnSJI ijul j ^3^1 diL-laj 

^L^l Juswij (_>.«jL^ cdliA I jjj 

^ (>» i:iA 4 . : a <>.ij I—A ‘-Li—1 j 

Jj.4^»Jlj jl^^.A^Vl j_yj^^AUo 4—Jljj *(JLLa^ iLuajfj ^ j--* 

i j tr> J Iri'>■ JI (_^JU, JaLS ?) L^julal^ja .L1 l_^ >tj .' 

Lul^ U^oZij Un^ u^j • J_^j 

.^LpJI tJj.1 ^Ijj L> J^J (j-3^1 4JjUt.a jlLc. (jjSUI 

(ifj^ V( u>f^^9tX4 ^1 LjUiLumj ^ 

L>^ — Ui\ J-uajj USLa^ (3L<i£.f Jj—fj/ 

Jt 

O * J (J^j (>“La:>. djfejjj UjiLlm! 1 

4^^ (<^L£- >—4>j *(1938 - 1868) J_^ tj j j'* ? 

^ L>* CjLja^ 3' ^ *'^*<■0 J_Ja! 

aUj JU:^ ^ jm \1^ ^LJI jLoiiujVl 

‘ Cp—3 Oj—<-‘4i5 *3^^^:!—^ djuiLv ^ Vj? ^J 
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. . j< ...1~ ^ (_aLSiSljjj<l (jj9 4j-s»L>Ji 4JL>.j-tl j-A —wjLjiVIj 

(j^ c?^) LJjSlxJj ^Uo^J 100 OjiaS 

Jl^j'^j 1918 ^Ul oj-^ J^' ti^'j 

-C^' jl) JUt T i. 

LLa^ J>>o ^Lm *2l1ui 30 (^Ju9 (_T^ 

- 1889) JjLk (j^4 Ua o^' L-l^Lui! <Lk: JaaII 4^jjj ‘03^' 

.(1972- 1891) oj-UytujiiJLL-i (1953 
jliej V 5jL^ JlJI JjLa Lo Jjuuaj < ^ l j l^ uj— 

^jUJi 4 j1jji^ ^ Iaaao^ (-aJIj s^lji ^jtjUoi o-« yw 
^ Uf^ V 1 j-A 0^ '•^ • l^UtA Lajj <bl 4jLc.ilj 

.lLULaJI 4lAii 4 jaaI 

*jj.i 2>j^=;ti SJojLi- (J_AJi) 0-® Cy^ <J3^ 

*(1972 - 1865) ^L_i ^jU ^ SiiujL^i aLj[^\ 4^ 

^Uljl JlSaJI 4__jL^ ^ *(J—(3^1—J-tAiHll 

A ^Lucs^ 60 Liui^Lc. *c>i^ Mittl 

p-*■ I JUki^ « 1918 (jr-^ 1908 (jA pl^Vl iJJua CJS — 

pjV. (> Jjt U^J V 3< 

jjLajLb Ju-ojJL ij—JJuo J^l 100 j—lajill 

UalSJl SjUL-«V1 4^4_-1a 1 * 1921 pL^I 

* J_JJL:>J1 —uJUl 4j L^LjI (^1 oL^l^yi (>a 

JjtiJb fjfJb ijju^\Jl^ 1—^1 ;>L3 ^ 

^1y 1J uiilt jt SjIj^I **—^1^ 

t La>») oJ^JLoi JjLa^ L^^L.u ^Ixaj .Lyxac 

5jjJ ‘*'‘J,^ Cy 4^^ic, (—»1 j (j^J ‘(‘-^^^— 

CjJjJ f tUA^ Vl Jjia JU (tLiiJ JoisJl (J—(j^l? • s=-W-^' t>— 

m 

4jt ?LLx>.Vt * JaliJl I jJb 4- -y ri‘< ^1 —ujl^I « enUlA T - 

j^Vl jlSj) Ld1 juJiSj ljutj . 3j—AUaJ li\. < <» > . pi 
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tIMlI 


jJua 

^. ^Ut u a ^^Ji-La Jjfc S-0-^ <_3 jl>aJLIj JaiJl p-Lu-o 

V| La (j M a .r JI (jtj ^jjo iLLb ^| jL£.f *0® 

ty^ —ct^ c 4® —wj .^Uit SjjSUI jLA^jrtj JLvlj 
Liajt o^j .^l^l «-jjJ <-fl-^ij L^jJl J5j-a J_lso 

^J3L>^ bdLpJ (jr^ <>» 

tj. * .4-tijj ^Lj^I cjjJ i^jpt —‘-U-® <, r<*> i J j 3.^ 4 jiJ[^ 

(.j-LLji t rt ,,. J u.<^l^ «^Lltll <—cb^ 1-^^t-ii jJjjcj ^Lua^l 

aAJi CjLtxu^l ^^l CjLflL-iiXl SLUjUJ julJ 

Lmc^J 

jseJ «Ltbj>£. <GLs cjjJ jjf 1920 i^LJI J^LstJ 4 jL^I^ 

10.000 Li^ J^ 4:yui ob ‘c^-^ > 100.000 

<LaUj! 3 JL_o 30.000 (j^i J^f) jJ^ 

3jl!;^l a—(Inj JixUJIj 2LK. 


«. 


(Ih® ^LpJI <-;JjJ « »U jjJ.5j ^1 jjVI (-^JJU — 

4j^j 9000 - 8000 fci^jjjJl ^jJl j|) »_j|j-t-aJl 

28.000 J (jVl 4_J»J.^, j JLAJ ti jJl) S^^—aJLl jiaiJ 1 JL^ 1^4..U Ij_, JL^ 

(_yLi 4^.a-t.ti aj^ V 4 jI j ijl^l tjjj ul^ alla^ .(^_y.a->o 

a^ ^1 (j^l^L La^j Li*^ - ^ 1 =^ cr«^ tPjLo 

^aij l^Lisj \ (^jLi (jl ^ 1 j ^ 4jya-Al JSt (j! 

^jLc, 0 '*‘^ t^ i t Lj Jtjj i| tp.1 i^rttl AjLSLa 

(>a-cas ^jLwJ) (JjLv ljjia£. C.>jLj i<LjL^| t-jjJ Sj.:^ j!h 

Sajc, jja^ La p <>>" 

Ot <::jLuj;-^I j-_Lai1j jLLai jLaac.VI :s,\ _lk I jla 

LH® («—Lr^J *Ui^( L>—^ *0 4 —j 1 j 3 jL^l 

jI fl’ifi'VI t^jjM^La CjUL*^ (J^) P’La-u*/ ff-j i>>,J| a^ajL^ 

<j —u(j) ajL^l (-jjaJ <1 *jIj jLa^V 5 jJiijLo oLajiala 1_a| L^jf . i*i l .»t ) 

. a^Lui cjj j jLc 43! j! <4^ ^Ls;ij^ > 41 ^ 
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jcLlloJI al a le , (j—a t K Sft 3jjJ.%>a 4J^ 

^2yj j._l 1^LJ1 (j! t(_;^Vl cj^juoJI l^Vj^ (1942 — 1872) 

Ja^L Spiral nebulae ajjb 

4« 

L^Jla ^ ul ^ 

^LiHII ^4:^lliXl Cjlj^9^_x.ullltl jj 

SJ^JLcJ OJ^® lSJ-^ Ly^ ^ 

* t ^ ^ ^Lub^l ^^cojjua^ 4-LjI.jQ^ 3^ 

ta 

AjtieHjoil 11924/ 1923 ,4j-flLaJI 3^1-^ (J^-^ 

I ♦, •* 

100 mil 

I JL^J^JU? fL^j^ pLmI \1 3 1 ^a—uL ^aJuId C3-*jL}l^ 

jf ^j_ uJ\ ^a_^L Lil^I L^i jL_^) Constellation Andromeda 

4jL-» 1 La ^ j (>a Jjia^Vlj. (Andromcda Galaxy 1 jlwjij jul s 

.pi t ...t l ^..j[ A^a JiJjLail JiJjL><j ^Uaj—Ldol ijJjJbjJlj 

2bl^^ ^300.000 C-Jdj LbjLfcjl <_j—(.o^J (jlj 

^1 Sal d.. di^tt tijJjL>Jl B^LaJlt j^UaJLl 1 5 ilo (jSJj t4^jju3 4J —lm (J3^4^ 

(jl (jVt l_3jju I i'v u.^ 1 t (Jj-a CJ^t^-ifuI, 

^.tdU700.000 2Lfll tJLl Jjuaj jj * tiU j (>« lo^jjjjt 

aJ j"_j u^l ni"^VI IjJb (.3^ (3^^ *L3— 

U tjljjud 1 <t a (^Lx-a SjjJ^ Ly^ 


^ Laj ^_yJj (JijLfll uJLt (jj/L^ Sjywi:^ oLUij —<-ol 

•4 

(Supemovae ^t^Vl ol taj^-alU Jj-aj <j:jLJLa^ tiUj 

(jJLLiil JL_J>JI J_>ttij t_.<_J>3lll tJ,_Ji=. U*- i ^ > - Ui CJ— 

M ^ 

Llil^ 1 ^ 4jt Lgfcualj ^c^jju^I LwUj-tiGj 

J LiJJj^ J—^LpJl <-JjJ ^ 

4^j t^tW —ijJl - \jX\ Li3^^ t3^ ^ ^ 

4* *• 

5jj ^ 4--j_4-ii-^-iSiJi 4—m q[ jo—j ^j—*3 aCji— aL^vi 

«L^L1jSI» ^ UrtJfcJU iL-uaij [^Jua^J^sbJ^i\ J-peli-iU IjI^I ljjJ LJI 4 {#) 

• Aj^SLuJb jjijilfc J[5>' LaJut^ VJ 
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cUiUl 


sy^iJI JIJjV ^jSJj .^LUI ^LuluVI I jla J^b 2L^b 

^1 ^Lcail - 4S>U ojSliJ aisjU. 

obo^l Jiu) a^Lco^ oljuSi^l S^jLuj L^L^? ^ u,»j 

(yjVi a^L^i jL^wij 

LlJ^ aKJ;^ JXc L^ ...- ^1^ 

.U:i>^' U>^* CjULul^ ^ jjjSJ) ^ LS^bLfl ^ 

4^aiel^l ^gjJI CiLflLoJLl ‘M 31 Jl!La LU I 

(^1 4j-_ 44JJL jj. 44;ti>JI ^ jjfc U^ ^^ j^ JjLa 

*(4jb ^L^l <JjaJ <U*Laj (J^IoXl ;_p>>^) (IrjJt-a Cy* S jlsm 

<—U <jf ,^f LfiJoJu »U ..Jl UK 

(j^ angular size (^jlj»_Jl ^c-scaJI jjt tiULil! ^ 1 ^ i^ 

4% 

L^f Ijjl 5I£:I bjj *^U—^1 
JjUa JUlo^l oi *c^yf (jT^ U-« >Udf L^f 

S^-?'y'jJ-P 0 —SUj 2UT747(JaiSj^LL 

4>aj 4^i 747 S-alifeus (^ai jJLI M ...a; 

<^U1—ULA J jbx J) (jU tiU jj . S^LLaJl J *j (_g'JiJL L£jjj__uaj 

^laJI ^ ^\£ ^1^1 ^ ajuVl dj|j-^l o^ 

•Oy^' 4:1^1 tjjj 5^^ lajj ^ 

JluaJI ixU^. j1^ Ja^a^ Jj—ixll (^JU Jjij JJ-ualll 1JLA ^j_SLlj 
uT ijy.t LU J-Kb <G? *djUL_«ai (J^l^ Su^jGJI c^jl-^Ij 

a>^' a^1 y-ljl LdJjj 4la__uujiA 

^>e. Oj-aljlX) CjUjIaXI JjU ^LiaAJI tjjSUJj ^JAJUuiS <jl JUtJ t(jj^jl*J| 

*^*->?^* (>*.^ yi oUUa^ j3^j 

.^L^l (jjjlJ ^UJLt 2Uj^JL>Jl 

o>^U^ 5a£.U^ * 1924 - 1923 ^UJ JjU ^bj 

«• 

yi jU^-t Oy}j bj^ SldUdLil) oUL_<jUU 

o^s ^a:u' u? 'jtp-t t^aJi jj^i i^xbuc cas(#) 

. jSLui>l£ cAjL^J ‘O^' <jrUj 
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A t <11 jLut (jl i^jJU^ ^Llt c^j£L—cuiuJ t?Xa 

1 j 1 i M*> 2LiJj_aH Llilj..AJLl (j-A 4-iA>- 1 g t f*i^ (^>SL4J 

■•• *• 

fr tU" ■ ^ 1 11 juk ^>11 4 JSLIj i^j[jj»Jlt CjI( jric. (JljLfll—LilJLI 

jt lIjIJJ— fclll JfLa (2y* t^LfcJ J—:fc-4il ^L*-« Sj—jL*^ 

jjLuJ L^t JLiuLdulj (CjL^j[3‘l>«it 0 ^1, ^ n il ^ 

^ (^'j ‘1*-^ 

laJJt ^e-LxiXl lJi^Lc. ^)jL9eILu«L 

4^LcuJLI CJ^ t ^ — 4_4-(dulj Loji J (_^jL]| l^Luu^^I 

.4_La LIjJJ jJjuisljJl »ij) i>t^l t ^-1La 

4 jlr - (Jj-2j (jI ' 

a* ** 

(1969 — 1 ^A ... ji" t <i4 ^SIjJI 1^ 2 ((^ J J«H » 


Jjfij^J JLl ^^ J—^ CJ^ *^j£> dx*}\ U>^lJI 

•* *• 

. dix^^ 24 '*'_j (.^^SLcuij (J^L^ "” * I 

SLlaLJI aiiJt (J!La J[<) f^-as.U J^'^W 

(jl£ Loj} icjjSLtuiLlJl 1 JiA 4^ ^jisEj—t.u1jJlj ‘(^t (<n it L 

aJJt (jL) t * ” ^ ^ D^_3 LijvjJjjSL) dllj__>f ^ jA 


J_iMJ 


JjLajJt <-( I (<1 ^ Sjj-tA D-* 4AlJja Sj—wLlitl ^J.«.M. t j 

Jui£. ^ 4j1juu» jt JUJ *4jalju ^^AiUl c^LJotj L^L^t 
jLsbjl <lJ ' ""j ^ .jpoJI |* J)T 4 I j»j^LJI 

(JjuL^ (2>^ 'Lt^ CjI^Ju^ m<C~ (J^La L&hAicjl 5 jj tn'>tU 

jjfljJLtdo (jj<LS 1925 i^LlII (JjJLfcjj. Lg—^1 Cjldl—tail 

•% ** 

“ U:i>^^^ (.lUaJI frl a lf^ (j »aj •*— 

jJl W^ CjLa jl^ >1 1 jij 4— 

(jl^j, L^l J—tojj (^1 ^liiil J—Ijtj^t o o 

‘ t <±* 03 * tj-Lj^ SjEj'ij L^l tliLa^i*il )lnll j-j—Loin 

. LLaL^ djlr^ul tiJjjtjj i n M l Luc. 1 Jluu 4^^ 

ij) ^ (j^l AtXojil (^1 cjLbLtoil ^j-oL^ (j j) ‘ <>La^^3 (_JjI 

•* > 

^Lwa:v y_^l Lv^La oltja / -i^. Sj^L-X. t-LtLaJl (JjL>^ L9dL>l® O^ 1 


340 




(_yJi LdJj Jm Ix^j ,M L^j J-t-OJJ ^Lmi JLjS^tjJ LyAj l^^ 

Ijla j " 

* LSjI__<-u I «:L!Li—( j(Lj Sjujjv 

5j^Ui ajjtj ^ U juu ^j? Li__^|j 

;Hubble's Law JjU oj^\1 cS^\ 1929 j.UJl .-.u ..r. 

(jVlj iCjLflL^ juijjo 4jt JjLa ^_yJ| ^4»<tlj 1—^ 1 a J! ui!jj 

5^ ^Ij^l ^>.jJl (uj-^U>A jt <LLi 

<-iu^ ^LSu^l . <LtJj a^LMiXI g~» M «.UJ (j! u^ jjSUj I juj La 

Ujj ^—ui 4^jj| La j-4j ttiJJj t ixa-A? 


^ J, CKfaill * it^ 

jj ^Lv (jj^La^j JjLk jJI c^Lia^VI 

w ** 

* 1916 ^J) iOJt X 1^ *(j^ii_cujijV ^ju 


I r.iijt 


4*0^1 JjUx) a^iLaJL aj^iUI ajjt <Ju^ UU^ 5j^l 
u^j oVL>^ ^ J^Ub L^! (Sj-aLkJI ...'W ib^lail SjuiXI 

^^b.m (_>^J »4ajLi 4 a j i STn -tt /i Jajla^ ciJ^TrTi ^a- L ..-w f ^ iLaa 

tJ*—Vf ^ a.4jIa*Jl (jrU-^lLT 5j-u-aj 

^1 L^L^ CjI j jl^ La-uj d jjfc 4jjajuaj 4li |jb JLsj 

Cy^ U^ jJ JJ^J ‘U>H* CjUIjj 

L^Lju jjI j| — a^jLjJI 5j^ J j < »J (jjj ^JjtLa (jjSu 

oL^l^iLa (jV u3j—I' jt j2iJL —^1 Ji 

^1—c^l JalSu Lu^aiv LIjjl>. a^j . 1_aLu 

U^i cAla jt <rt . a L—LMijl Jj:^ (jyLi? cd>»aJI JULi-sill |jL^ 1_aJU£. 

m 

a*^1 Laali: idJa^.Ljj Jajf LuLjjuSBj*jutx^l 

uij Li^ ij^ 4^ UaI^I ..lajj 3_^>.j Lo^ jbui aL^j^i (») 

*5j I fnifi 4ji.>m ^jaujL^i f ru 
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JjiUm iJU Jli >ki Ujj Lilil UL 

4* 

5 ^ A *e£i_JijJ 4-AL-pJ ^Ll^I l-^I^ Int < ; * * ^ Lut 

^4^ L 1 ^1 m T 

i Luajf^ 4 jj I n / tl t£Lt JlSj “ dul^l^ 

IjlAj *2L»LiJl 5^tn fU 4-4-dL>- CjVI— st^ ‘Lpi^ 4^ji>Jl ^—d 

lM i rt'JTi^U 4—ui^^l cjL^ Cy* ^ (j-o^ 

(j| oJlS (_^ij ((_flj__ijt>J1 i_fll— uA't It V jjjllijj| 4i*J j-i| 

4^U) cyjy Ui SL^iUJl Jli^Vj ‘“ t 

L*^ *UJ^^ J-«^ A^J^JsaJ Ufci^Ljj loaiufl [A. U OJ —idu^*JI 

(jt JU V Jjiaflf I ‘-^ J—*^ O^ IJ—c, 

q] ^ Lw 4 JUO::^! ^^£. 5j^l— C- 42jL»*L^ 

4* 

f(_y2Li LJ j (tifll (jf JU V O j-^ tjrJ-J—i^T i-jjiaj J '^t 

.^_Jb ^LLuJoj (_^jJl JUJLI^I t5jaL*JI AjjJo^i I «tf" 

^_^JLc. LuiJ^tj ^LiJI 2 Lj^ tS'iH jj^lall o!Jjt_ Ui ^ uiC~ ^ 


cdli (5j—tjjjo! 4j! (>9 ^jJI (jr—^ 4_j;-killl 

^1j“^Vl cjU|j__j l,uS[.^ u^J i 1915 fj —1| 1905 Oy —^1 

J^J ‘^Jid3 SjuaLv J-4*iI 1909 —*J1 

(J^ ^Ijj ^ (J-4£. 4 1911 jkUJl jc_lilj^l 

J^Jd) ETH ^j-4uiJ^.uJI ^Iji-LaII J^aXI fj3 t « 4 

.1914 ^LjlII cr4>J Jaj j-2j— ui\j 4^^ j tu^ LJUo 4^ jJl) 

(jlS^ Lftj^j 2L41 jlII iujuiill 4jjJaJ Cx.» C .J (_ylJl oLujsbjJI ^bAa 

4* •• 

1878) jU^j^ jj^ ^ iS^ cr^ il912 ^UJl 

Lp^jJjJc$[lliI rriJ^.uJI Jl^JlJLI 4J ^'L^J (j'^ 0^3 *(1936 — 

* ** ^ 

Cjlj^^L^m (I^^ZL-cttjLjT 1 ^ ^ 4jlj.xl3LajaOti H ' 

^jiD^>jtJI cjy —(fuiiT i 1912 ^UJl • L^l ^Uu—<-tfVlj ( 3i ^ ^J u^ 

4 f ^ ^ f j 4-4^1 ^hJI 4 jj f nill 4 jij li I 

•• ** 

1 cULjjUO J jbuVl j 

^Lqumjj^, LLAj C>^ 4^j-qjC-J^i^l 4 r Ju^ ^ 4^a1 ^ 


\ 
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tUiUt 


ciL^b^J) ^Lc (1866 - 1826) jLwj jLijj <uJUi jLit (^oJI 

CjIjj! tlt a-a-1u tij ^jJ jJI jJi£. ^LUI 

non- ^ ,4 u J.I) l«j-* cJLcd^ 

•i* •* 

^ J>iUj o«J^i lJI tEucUdean geometry 

•,^Lu^ I ^ i CttTW jLuVI BjjLtILa 
• » 

3—I j—^ j—^ jJb J—JjLjJlj 

Jilil J^LUI ^| ^ i|. ^ 3jjulS]Mil 

<Li—uuoi^JI (1855 - 1777) (j-“^ Jj^ 

(JliLa (jiajVl ^ia .t^j) Lijo ^^LSjj jjl 4^1 jTJLI ■ j 11 ^ jC > 

4 » t ^ L^ *< XI fauVI JLt£. 4^l^jllil lIs ^1 , 1 f\ t ,\ t 

<.l n oirtt i *41 <tr (J^ ^ 'j ^ ■ (^*^ it^^tl , t 

(^>4^1 ^llr^ m (^aJI 4jf ^jji ^ (4_ a^ t 

' ^ l<-LA 4j|^b>oJ (_) ^»j • ((4 j i_ t _L l ^| V 4 . ,1. t < i»>B iJ" -1 

(1860 - 1802) !>* 

** «% 44 

oLuVl (jl^ a^j .(1856 - 170'^) ^< ...x..hrA .y (.gVjC/' ^ ,..^ tt^ 

*• •• ♦* 

CjLi^MSj ^ U^ J£ Jil2:i_^l ^ 

LiJIall^j ^ ^jub (jf ji^ 1^1 r ^ _uLlII 

J!Lo .4jwX^|^<U) 4—tduJ-I^I 5ja.»ja 4JL>. JaS4 Clu^Lc. _J 

4.^1*^ J^^i M 3««a (A 

4 ^ t^tj^| (_^a^ ^.^udujj 4-u.jJi^l (JSJ 1—L4iLdut (jt^Su 4 ^Li 

UJ^ L?^^J m < J . IA (jUaj (_!>■ JG /^jJI S^h^t I 

*• *• •• 

4^^^1 I—<-iL^ 4 ^jJiJLI 4^juidyi 3 ,.,,t*jtl <«^ljjua]| 

4*j 9L:^ LiL^f 4J 3 ajjt eQx-ALuLfl 
^Ix. 3j)-jL^y^ tfjjjelJLI jcJUJI ^^yhL ailoi * 1854 j»UJI 

t^jJl <(1879 — 1845) jjj—fljiK tzjL_.aju3l£pl 

SLflj j*LaJ1 <1867 ^1 tt) <t^rt4 jJLi-3 (^*^0 < < 1 

^ l«Qj Lu<Luil jj Off i K I g a a V" f t i I A .(J—.jJI L 11 ,.,\ 2j^' uUjj 

Cr® UJ^ 0^ “ Ly^ (JL9^^ t 3<^ jJ 4.3£po (jtj JLj-aJ laj 


343 






1!L»j !1870 ^L*J1 

1jIoLG (((j^l flistji 0:JW^1» L>^ 

CjI j ^1>I1 (>* oi» M Ct !—i 

*• «* 

‘jlujjq ^U,.. .u ,..j“tl ^ Jjb ^ioj-u 5j-AXi-aJi J>LlU djJoLLa 
*^3^1 •« ^ ^—uiJo^ jrjjijiil (j? 1 j-* ( j 

— L»L^ ^^^ d^JoLlil 4 ,jiL 4£- tAi-Lj ^.1 

UJ^ U^j Lr^ LljijUi. jJu-aj L^lja n_>ax.A11 Jlfl tSjUl 

** f 

^jSh SLSjjlaJL 1-^ (j^ (>* U^J • < ^ 

*t:jrtJ>La j|>a! J>L^ (j^J ‘ '*^-3^ ^ 

J.A)U i>uAjjT jialUJl 03-^ Aj j)fl (j^ 

A^ jJj t^jJt 4_^ |a.UJ1 (> (J—-IJJ^ <^J^J .Cj1>L_^ 

lajt jjiaj ^Uj .1879 .^ < b t 

.SulAJi J>U UUJ 

y} ■ ^ >L4£. C. . ■! J L^f V| eP-J < CL a.Al < «x> ^jt ^ 

«« 

• |^_i*i^ ^^^LjJI Lajij) 

.SjUIj (j^>J' ue—^ 2L3!iljiJl A-aUJl lJu^ 


S^LJLl ui .(Ijrj-JjVI da^ (>UiJl 4_^jL^ 

((.jjiaJI (^;o^ jT) 2 L-j^UI Uj < jl^—^jJI 

.S^jLv 5 j3_-jU 3 ^ UJ J Lfl -3 Cjljil- 

4jl£wajil J^ SjLJLI » jjjUI Js^\ 3-^ L>^ J^ J— 

fjtjdaj .((cdj-itli <-Ju$ SaUU ‘-^ 

** 

Jjfcj VI — uL«>Ilj (jl^b SjLaU Jrf^l 4 jVjL*-« (J__iiiaj jljl 
^lllJi j^-ddj.SuUJi 4j>iidt JLaS;::^! J3^ 4l*is La 3^ 1j^3.03^' 

3ji^lfl 5 jj i.1A /-ifi. 1 ^<T(.ydll cjVjLsi.t tiiLaj—-Lwlj . 1917 


SLulSLaV jj U3j>^ Ujl .^ 3 lA j^J 23 ," 

SiJLa* 03^ L)^ (l^yLij AjLs (jl^it (jl cjVjLxI,! <—j^a^Ij • ‘ "1 oj^ 

«• _ _ 

^J yA*Aj ^Jj t3! (« <>»J 4^ (♦) 

. . .^^ 1 Li* otJii lijUui ^jLiil (>» j-ii jsl l-i IjL^ 

.xL^Vl jJlj IjJl 3. 1919 j*L*JI (> L^j^l iL-ljjJ ^U-Siu-VI oj^4 3i*j liU 
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Lis'!—u/ Vj jf jsj —* ^JL«j 

^ V‘j-» u^ ^L-coJI jLSli^iVlol^c^Jl )jL^^^4__it 

•* 

otj .t,>-ai2UI jt jj_^) Jaj oL_a>L£. (^f jLvjj Vj ^(jj <H 
H t^-9 ^ oL>.j^jJ1 ^ Jjl 

<CiVjLM ^1 taj^ L^l U.^o L-sUat dJLIjJ .j^tL^ JU^-I ^>1 
t_3j^l laA J!Ujj <Gj|n«^j (jjJI (jjSJl 

Cosmological ^jSJ) ci^l!ai 4^4 LJL£ 4^1 jL_4j ,(X) Ijl^V 
loA Sjjj^^a:^)) 4^ 1 —4 —tlJuT 4JLc. JjGj jJIj (Constant 

(3^j (^aUU 4 j— ^ ^^1 ^11^1 4lt^ ^ 5^^1 

'-iaiJI CjL:ij_oJ| <_^,,GalLa 

jUitj (ju cjVjLw ^4 «« i j j.((^^jSUI cujl!iJI))<_3Jj 3jLiVI 

oj^l ^j><u ij—^ (la^V ^ \U,^ ^ 2Ul33tx 1 

4k^ 411^ j^V) ^ jjl4:l 

5jUU laj>^j tajw^ W^ldD Llusj tJ>_^ 4il ,x3lr I (j^O—diiT 

.1917 j^UI ^jUaj 




4^LiJI 4j>liil]| LijVaL-*^ cic*^l b 

. (JJl^ (> u*3^^ uj>^I 

UM-AlT cijValjtX cJi_^| 1917|»Lii) 

r<rtf I lj( 4j| i *-, jT- j (4C.J—ULt^f jjuGj Lij^ 

cilA^f iijjl^ 4:u ((jrt ^juj _ t l 

3^1 ^ ciUG=f 4^1^ ^1 ,L^ A^\^\ (^jjbJl 4^jJ1 

t-i—, la^j ajLU) 3j-j;aJI LLtGs >.. ^ ajlUl 

(1925 - 1888) ol-^aj;^ jaJ^^f 

Sja^l L g.o.4j t h,^ (oVjLlJJ Jjl ^ l 

cn^i—.iJjT jl!il U^) 1922 ^LJ) ^LlJ| ^ W3i4 Ulj^f 
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JUJl .(OjSil (.oij u' u3 <>W OlS liiJ' 

.(1966 - 1844) '^’ 

oVjUi acu- VjU j2L-^ JCi. j-a; 

jlj ^Jill .jW J j-^u OH o9L^9l • 1927 j.U( 

1925 >U3viJjLij apil y-^ 2-^* 

Jjii .1jy..ir)J.it (UJ— l> L>“J^ i^jS JsL-i^SI 4 JiU. .jk.1 Jill 

.(l>,L.. c^. fJ J“J <j^'5'* 

SjI ju 4it a:>t jt aii>^ i- Liyl 

aji ja jMj >'j^' or-^3*‘3 a>^' 

■t-v. Lu .ai!i_ai t« o' ■»iL. 

^ u. L.^'>'i> 

. . > ■ i-.l l ayijSJI j-iUUI ij' OH 

.... iijtoO V iyijSJI ik.>._>JI o' o' \m1I 0^3 

.-. 1^1 .jUja cr* (« 0-J .»U»a!l ol>« 

Ij-V. JL2i>JL uu: .0-5J' JJLHHOH <‘'^' 

^ dUi JjJu^ i>aOj CjH2.iT oSJj .CJH--^' o’SjU- lyli—J u^Jl 

cy> .--.'•■J i ..Ls' '‘'^' o' >-> ^1 • r^’ 

Jl_^i J! JJuCb iili .->2^1 oT^ OM ‘T^l >> 

..u: <h-T cH> 1' «J-^* erT! T- >*3 ‘ J>»' “-^ 3 ^ 

aiou 01 

^js:j( c' c.^ OH'S) ^aji a^L^i - 

Ij,-.... ^ 2 UiUiTlS o' O^ ‘O^' <r^ ol^ 

J.»jy 0^ fj OS'Jj 

IH--- tx» cH*ii • 2-)'S. ' 5 ! y - «T«-jT»> j' oh »'>-“ 

C.U25T3 ^ aU)l .LJc CH Oi>HS - Oj^' “H' 

SjjJI .,U-. U Sj^ jhhJ 
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Cosmic jf) Primeval atom 3 _JjV1 

^ 4^ OJ—cr^ c?^' SjUI #:^I Oj_Jl^l Jjjl (egg 

4la-i^ J-LA < *ft^ Mi^ ^ Cj ^ itl 5jJ 5| 

L^LUjI cjjIjTj A"* ! 

^ (JJ^4 tiJLliJI f Ui^ (j? 

4-l-fl-(_aj L* ^J^J 4 j5jrt^ cJj-3JI (jlSLaVl O"^ CAi 

lf.>v Lk2^ Big bang model ^*^^,..-i^dl jL^VI 4 ^ o^' 


Cr^ (daia t Uj —till JUAj Jj-CJ O^j) tillaJI ^ 

XI —LjjjijJl ^1 jQ^I LiJJj <J1j I 

L>Xaj—uilj ^^IduaLv 4j^Lajj (1968 - 1904) ciij^LA ^j>:v 

* 4 LlI I tn t Lis\^ ^^^-3 ^ 

Jjl 4 jIjlJI ^U^1 J iKAil . .,Uj 

cjLu^jVij cjL^MjJI (iiliA cJl^ 4J (jjSJl (j! 5j^ 

jLl^ jVi ciLAd^jd^j<<irt**ftl 1 (Jit'i'i 4JIS1A^ 

(a>^' <jT^ *-dl^ jiLJLc. U^ (^jgSI Lj ijjjjdajjfcj 

^ Lb^jj (^1 da i" < 'v | (ii>^ 6^ (>“ 

LloL-uI jVI O^A^jfujo C f - u A Laj .(4-t^jj ^Ul tjjSLtjJj 

•^.>i*-dl fi l (jjo (j-wjl ^j4 ^]jrij daii^tj < I 

cuLij^MUl 4__j| jj ^ (JjLa ijjLcT (_^ j—II diL^l—uJLl jl_^j 

4j! I jjb . S j. u i C (JjoL»j9 LjJ>-Sj (JjL*J tigLX ((j^l t-iijJU Lal^ *4_^ 

(1>^_5 • (j^l <>1jd 1.4^ (—dlAx^f 2^1 I . uj Lj jJL^Ta JU 

^LlII 4 j I ( I I (I ) SjLftHuiXf 4^j^1 oVjLm LLaJls&ILlmI 

4jajtj— ut\ ;^jJ| ^ —<ll Ja lujI (_y£l J^LaJI 

(jVt C-ll ^n* ^t!tJI ^11^ 4 (_yj^ Ljua cJVj-dujj 

rt t VI i_L(j 4 4 f C-^uotSfeJ ' '* — (J’OjjijLiT ^^.uufLt 


(-3^1 ^ * 'd l ~ ? 1jhX->iJl 43 ^Lc, I i /.j. ..t" ^ftolsutli 


Sj- ut£. - uLi JJLOJJ <~M<H>|" fJj\jt CjI_ q] 

^ L>^ 4jj -T , - i^ai Jj4^ o L l jt i jVl (_^ J^i-A udliJl ... 

itl JUuf? 
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^t^jU 


oW ifM' oLi— M i '> .ii (ji^ 

- 5: ... 1.2 4^1 


i 4^ 


LIa ^juali£5 • (J^J^ C:— 

SjjJI a:>-t (j£;-u^l 

c»J1 



- 1919) uL^j^i (2001 - 1915) J-^ 

J.JL. J>u. ^**\ - 1920) Jjji. 

(> Ijja^ o'O-^ 
U^ 4__^ 1 Ju db <> 

Jli. 2 l 1U. ‘ay^JD^' ‘SajO:^ 5.sU oV ^3^1 j—A 

^ ■.. A’. JjluJLL Hli\ >aJl' Jl£-Uj_ 3 ^>>*2 ^ oi^^l (>-a^ 

I a^qaa ^lijjLJ f JUb 1 Jaj .CjI 3»-iJ' BajO:^ Oj^ 

aSUJl jL?^Vl (> 

ijIjiL V lil *4_-<1 aj 3^ V L^liaJLl 

^ Vaj iSj-a 3 j^-^1j 5j^ ‘ -i^ o^ o—® 

3A j^b aaijSjj cjLii oj^' (> C^ O^ J>^ 

cdij ^ Uu o-^ o^i J^'^' 

Radio Astronomy tiliill 3aja:>JI cjL_ii51Il 

1a^^ Sj^xJI aal^l U u>^' <> c^'^' 

aJwj 43^3J (^ait (4^Ui;-)H iZjL^jJLl j?) #^>^4 

(^t 1 jub Ca^ ‘^4i>^' 4 3ilV fl olja^ U— 

5t t Jjw (jSLat^ . ^‘^'j^' ub (>lP' J-i>^ <r^ U>-^' 

^Ldl ^U-) oLj^_^ 3^ljj ^ 4?^-^ J^' 

.[sj^l] 2005 10 aL>'a^ {*) 

.[sj^^l] 2004 22 aJjj^ o^Lajj L^jj (♦*) 
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qpftjliJt ^yajl 


1947 |»La]| ^LajJlj Clijjja (_yJLc, 200 j—taiJI ) j 

CtH ^<Uui:v o^b Uj;^ J^ ^ ^ ■ -j 

*» 

j^Vl t5>ij—uilj ,3j-xilll (jji ^Ij—jVlj 

^''^ (Jl3^^ ^Loiil clLL jj‘t 

(j^ ^1 ^ I3 —jLXI 10 1 j 

^ 6^J dLuaiJl LJJ^!—t^jj dJUC-LwijftJ _i*J| 

^ <:t9 *^jJl (>» ^kljljLC 5_^jJU ^jSJ\ j-flA ^JL>J tjJi;—^.^uitJl C)J^\ 

iS^ (ly* Lh^ 1 jLAj .4J—cu jL^ 16j tjL^ 13 ;>u La 

ijr^ Lw <—«_(jf 

•** 

<±*5tj| ^j>Lo3j (_3j^Lt J^lt^l LaJLic. X tllj^La <tK IJLA (jf 

.4j|j ^<uila*j| jLfcijVI ^jiall ^j^-oJUJI 


(^uiaud^t jlT^rtWlSU-t^ 

jO- 5 (_3^ <a^L> JL3kT L'-1 t a 1A 

Cr^ J-Lu (j< i jJ .(^l^ 3-a*xj (jJLu^^ <Uu»L:>* 1—t^l 

ja^ialJ tliLal^j ^;^LaVl ^Juk 

CjLflj—<tjjl^| LiA 

J>L:tjVI ^Ljf ^ —^yi cjL^jJI (jjti cjVaMI UJf 

* Tunneling JaLJI l-s^ 1.^ JMi. Alpha decay 


• J:H»' J4^1 (#) 

jj-aIJI !aj Lftjj uj^' cjLa^^IaII (4(4^) 

ci^Ll—.^1 ^ Ij^ jiJj V I j-aj * Cosmological Constant ojIj j^j ^ 


« 


uh 5ai-T J-wJI la^ <LuaL>JI CjI— li^mi OjSJI SUdliJt 

a I JLA UjLj^ 3^*^ 0^ 

CT^ pLj <^1—ui^ ^ ij *^LiiI ISj^r lil—*3uSl LW^ liJ-A 

' Su-aliJI p,lj^^| i^\ji ^ J-aLi:^ iiAjti\ . .■.:t] 5j jtx:t l 

^.La I—l^LuuT L^I—(4J iOAj U^ —ui U^ ‘(*>^1 jU^f (j^ *b 

^j-4 Ij-xi? >^u3 ^j.uljii4j jSJI ic 

u!i jl'^rttVI a^j (^3^11 ^jMJt dt^jJL cMj L^ j*j)'^,(tl |Aa2f jL^f 

<K ^<1x11 fj] ^jic- Joj ^4^ j_ufj^ jJj-oVl ^L^lj ^4 a-x^V 1 jiJI 

^jic. ^lia 
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3^1 J-^ 6^' 


LoJI oL^j—<-u^ o^ (— 


tSlLal^ U^J ^IL 0-^ U:3*^J 

i^f (jL j^ ^IjSJl 4jjJfl^ * 4,^^ 

^jLc. (>9 2 U 4 II ctjV ^LIo «^^>13 j» u^ '-ij^ 

^1 ^UsJl 2U_i^ u-^—^UJl (jf ^l^U 

u^i ^ Llii ««—oifljj ,4^ 

^uji ^ j 1 o ^ ut J-^ a^^i a^LUi dU3 (<^ 

^>UoSj 

sj^uji ^ 

,4jj>l3t <;L>>^' (Jj^i lOA 


(> <CUAlitj c^3_^Lc 

J--'*\ - 1921) cJ^b 

dLu^aiA^^l 2LaL:»yL «_Aj_^U j!^.AJLj .(1997 - 1922) 

\.'^A ^Lu.iM.^4Jlj oL^j^l J!iU ^Ji5^ 1:^ 


•* . 
nA 


* jJlSLjjjfc 

UaSj lis.I ju-txL-ai! 1944 ^i*i\ Ola L^uiaj! 


\j^] ^ jfi ...»m J>*^i*iJ c>-J^ 

2LmU. J^l .i^li i(1948 ^UJl (^0 dljj3^.Ai1 

^CuiA^ u^iiiiMWJl C>l^'j 

*2bljLJi (^^j1-^j‘ 1943 ^UJi Jwj 

•* ^ 

t^Lstjj .4 jI^ *(_>^UJ1 J!5l^ UJ^' jj-ol—iJl 

L^ ^j£UJ 4^1 2L5£)IaJI .^bi^->^' iL^>Ali: <-al>^i 

|j.Uj-.W>l (_^jjls> alaj—Uij j-i-sUil (>a I oiiJ >^L*^ UJ^ O^ 

^ jJI C)^\ ^ ‘^!^* jL^VI 

«* __ __ 

.[Sj^l] 2007 onV.,ai:T 12 ^b ^>i (*) 
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tUiUI 


Jl LxIL^jikla jjLtallj V \ M?„vSLfl 

4 j Z ? > t t ^i4.a (j^J ^ I * i t l 4^1 j oj^t j ^^^JUoLutil jtl 

5->m (jt i La jJU^a^ —a L^T JLJ V JjJLI 

* «» 

Iju^ <ijJL>-j jLtb^V 4lj^Lstu-u l^H&LLt^ 

Jjl . Uj i r H~ ) JjUoi J-iS^ Jjt jJLfl <Ll5 ^ 

<Li^^CljLa^i*J,) (jjo ja_S ‘ ^ <Lj? (-fijjuj . i“t\t 

jjJa^ oLo^Lla (ailj LdJa ^ _« j^ljj i t j <>>• * ^ >111 J_c.L^ 

A Qji alj ^iU clji,lLJfcj dk'nj^W j.^ i"tl ^ 1—J.. 1 VI 

(j^“< oJJb cjLjji^^uil oLc.ljt_ i^y 1 j ->>jju 

(J2jT jju^ilc. cjLIjJJI ^ M^*<t (jL>.VI jJj a^l>II cjL_jj>j^^l titLl^xll 

Lujiij (jf LjLf^l , LaLc. ^juit ijjjL^ ^UaJI (jiajLfl (j.(ai5ejJj 

(j-c- <_3JL>.taJl L^Jj^Sj (J-ftjuj 4I1 jIj CjLjI^ ^a^j 

Q-A (jt (>« IlLu ^IjUj»| (JIiLujI 

—cu^ oij>>j>tiii aL>ji 5^m oi j»j>jjji ;j! 

' *• 

j-uaJjiJl bua **^^—^J^JLHi oUjjjSJ} aJjlJ S SjjUtI /i.‘i ^ i 

1 4^**1 5l>j ^1 UJLM>H J-9^' 

j-^T (jjjJW ^Luab ‘((J:^ Deuterium ^j_jjjjjaJI 5l>j 

6^ i^aJlj *4“ (jijLHi?H ^Llsb 

• I'^^J ((jryjjjjj ■1>^J 3- txiaji 4—U^. 

4- ^>ilA Jj-^!tlj 3- ^>tUlb o^ tija_^=*^ 

4^1 <\C 4^llll1 CjLajl^tl ihjise^j ^ L* * 

t4rtl"V^ ^^juaLtc. ^ _ 1| 4-j _neutron- capture - j_ lm ] 

tl ^1 \^ 1 SJIjJI- ^ OfK. ujJ diLjl^^JcJl tiA 

44 

^ CliLl^j-lJI I—4-1^ —cd^^-i^LuLlI diljljj 

. 5ja LlJ 1 juusLulI I (J!Lcj 4.2£^Js>J1 1Lc.j..uu JSLuiIu 

jj-® 4JijLa 4.1^4^ LT^l AjixJtJl 

U “^ **'* Jl ■ V ol jt i**** rtjl tf^ 1 

* ^J1 I jLt^^ ^ it 1^ 


351 






\ Lo JU-^jJ1 Sj-^f JJjCJI LdJj 

p. ^1 * 4jt jk^tjj iCOBE ^ < it A ■■■tuJt 

IjJUlL^ 4j? 3 j * ^ J^pj-uVl p^bui^iJ ^L*-tduJ J j) t i >Vl 

jL^^t 2.725 4 jjIj^ 

5jl^ 2 iL>-j^ l^Lc. 05^' L)^ ‘ 

f 1 ^1^- f .C-<-iUaj4 ^JLuf jl jl A 13 JjL 4 i J^ Si-AJiJ -ili 

i 3^jtlu jJtJ 4—(jiijJ (jyl^ ci>^^ —t^lj jJI 

SbljLj^ LfejJU-(a^ L*jL5iLS-^^ 4 ^j<> fcXI SjLsk—(. oJt bilii Jj^ld 

.* ^ 

'(^ ytxill (J^tall ^jJUI jl^Vl LIA (J^oj^aIj LIjI J^ tj-«Vl 

•ft ^ 

iUu^ljjj ^ —“b-^ LlI^LIa ^<MiBJ <_3j— LMj 

LS Oj^' (j^ ^^J:^ (5^' -^-3^ ftl— 

fjjj Lo^ tdJjLl cAA 1 j]j - ^ <NjtH < r - jLj*-ajt ^i j-4^ 

jlji^'^t j—^b * L>^ j-^ ^ ij —^ 1992 —a 

(j! JUU ^^oIsulU jLaaAjVi cb^ 0^ (3^^ 

. L^jI^jua jLi^^VI ("<*< of 


fj] jLfcj jL*-ijVl (j£. i3V*^ ^<j> —^jJLj L>» 

duA (jl JJ^l Cr^ uij^l 1 4 ^ (j^—*3^^ (J— 

4^jill) j-usUaJI 4^LijU3 Cr^ 

,5j^ JL^b Lr^i 5 j>SiI.1 ^Us*VI (idijJo Ij—c. 

m 

5 4>a Jj^ (>a ^^ Sj-ZLcoa Cjbl^ La —“J 

4j1jLJi cJ!ujj .^jajJLI cjla:>>j 8 j! 

<LuaJLi. 2 lSUo (jdfl ^jJLuaji L^l -^ * j) ‘^^JLKW^b (>« 


^A l^l——uiji ^QjiIajJt jLstaj^U (^jfjjiJl jl *» rt < Ja il I 

(ji^jjjLj^l ^jLu 9 (_b—(j^ *(E ” nic2 cjA — 


.JjLLi 


J1 Ji^lj 

Ml < )T 


LaJljIj O^ ts—obi _Wtstil ^0>- oL^Lu-« 3 *|* j) jb^ b 


ijUl (_ya 25j jjjo ijiUl 75 (j-a L»j3-a tj! <-aj—aLc 

•ft* ^ 

I jj ^jSLJj . jL^^VI ljub (jlc- ^^bjtjO c>^ 
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lUiUl 


tlujstj JjtLo jalaj Luk A- ^^^4^ (j41 

<Jc,LfliJI -^}3^ c^j 4jaJ ^ 

4!kLLu3 (j^xJ 7— ^j4h^ l>^ ^‘-^‘ IjJi^ (j^ LdJjl^ _ ujji si ^ 

•t; \ 

*4— ^j jl ^ i l Sl^j 3— j» j)ji ^ ! i Sij—I (Ja-faxlj SjjLj Cj^icLij _ lm\jj 

iCJJLttjj La (jLc.j^ ^^1 8 sljj ^tx»i ^llll Sj.U4,il J!Ujjj 

l^b) Ui—=^iL>‘^:^^ • 4- iU 

j-odLUJi tjU *^axla*JI jl r rt ^VI 7- jL_jT 

olSlil ‘Jh? 

CjLlLj^^—uiaJI j^\j\ ^LoJjlII ciJIjjj i<-£iJj 

a C-<-ljuuJ a j^ f! tj ^jt ^_y^J 

' «• 

^1 rt 1 LLdciLuf? Cx^^ * ^ Jl (jf <j^ 

^bj J^Ujj ‘J—L^ — A, iSj1^ j—li! UiSUj 

LaJ —<-iJI ^Ijl:^V1 f..A. t ^ji ^jjbJl L^JLc. LuJuw SJjLsm Jjt 

iAi 3j-kJI a^XA . bLjj? LA^LUgiL qm4^ 4_jjQk, oL—s&Lkuxa (jVl 

Cr^ L)^i^ (_$J—Jl t LtJj| (jjilj^dcl—<.u^| <—3 j__4-JLAII 

LaJj£. (_y^ua_jJI (jJj^ (>£. iJjKif (jdulj^l (i i <M ^"m Mil *^(3 <_>-uuaLsJI 

L)^ <tI>^ J-^ 

^ U-^J i*tLa_<jtJ! ^ CjT jjbj ^jIojVl A —Ijj-aj JLtc Sjlj^l 5j (i 

((j-« LuiLut? 4jf (^fjj «^j-UdO-fatJI CjT 4jf (jyulj|^i::L<.(i^| ^jju_t^l 

V 4jJ ^1 1^—lajj . (J-^ 4^Jja miH — lm\ ^ Cy^J 

^UaJI <U-i-ul (i(_y—du (^1 jf . (jiajVl j-axi fj£. <-^j-»J 

•-SiJ*-^ Cy* M i l l (j! SjiSLd cjJlj h>S^ ‘(j-u-fl_<^l ^b .Sjl^^ 

ujLh^ («-*i) cp—a Uj!ibi Uo^ (3^.1—«, >4^1 

^LLaJI ^ (jjdJtJI fja LajLUlj (jdulj^l_tjiSul 

<*itT I t^jna Mtli jJuL^ji L^jLtkL 

a^sis j»jj ji>ii i>. aus I jjL*iVi oi »ui»Ji j 
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CjjlscJm^ >lj) *« o ' ** ^ 

juU»lji£. ^_yA ‘ (J-ujC—AI T i^ ^yi (jt 3 

SLlojSLJI (JSusfcJ ^ J.diiltl jtL^Lc, (_>^aAJ liiJjJ «L»^J .<l4^ 

***** at 

5jl^Ua jl—^juajVl L^ 0^ (j— ^ (^' 

L^jta ^JlJj oLU»Jt Iji^j— uu]j (j. M ,a nit t 

*Jijt jo^LutJ obl^:) oUjjjoJl 

.^3»jJI (J>-1^ 3jLal^ CjIjjjj^^I Vft ij i 3 ju 1—u 3Alj^t j-t-ali*Ji tj! 

Cr^l L>^ (3:4" t3^'—“ (>* ‘Oi^4 

jjjft ajUI 5 (j! (jJl djliioVL Ja2a L*jl^ oljj *1920 ^l*J1 (‘34^ 

^Cf^ 

*" 4* 1 ^ 

^ au^.i i obl^iJI oLijjx>^' L« iii! ^nJI ijUJI o! 

4k 

(j^ LoJl — w*»- 3— jl »£- 

1 j^ .^.~X1 ^3^iil (jutflJ 4jiA*It ^^■ '> »->J *4 5tj_JI 

Tunnel effect ,3^^ SjjkUi ^ ^jLU^ u-ajj^Lc j—(!; tij .(-a^Lc. 

«« 

Jjjj f ^Lc j _(ij Jl>.1j ^Lju dUj ‘ 1928 ^LftJl 

4l^jj (1982 - 1889) 6 j> ^>?jl) 

1 u .^" /*■.'*■ * 4^jtj i*—fljjoLc ^>0 (J«4 j£. (j! aJ 3j “* *(1966 — 1903) 

^LsJul (jLs- JIjA^ (j1 (jS^ 

4_JliiII >~* 1 ^Kt l 1 <*■.'»■ >tl A^jj Lstitialj.3tj3*ttl iijLIjjJI ^ ti>L_tjjj[j^l 
\ t alt l 1 j ^ > 5 .*:.tl 4.^jja oLa.. * ,) ii "^ ll (jt 

j \ j * a 1 U _J (^juiSjJI jl-2^^1 cd— luj^j ;jjj Sjidl Sl^ —JJ 

4jwj .^llLiXl SjXAJI ^ 

^ t>L»tj 5jl jj>- ^*jL.*u^J ^ J'V’’ i,*^l (j-oli- 

aiub (jtJ . (*Lia^l ^ ^LU (j-a Aillsu La ^L*— 

SLua-flicJLa (j-AiJi Sj-Alli (jjJ {j—^ OJ^ ~ 

AJjljIltl AjLJji^SllI ^^^LZiil <— fit n *J1 iIjI^^A5I V <- « ^ 

4jIjlj f lAt l ft jttiTL ^Jl^l 'V oLuJ^i <*iia!H ^itn a • L*-* ^o— 

i~*l ^LaJuV SLa^^LJI JeaJLuall^ Sjl^^dl «-laj|^ i ^ i *jLMt>. 
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ut «wyt 


^ ^jUai fijjt oaj 0d5^J 

(_y5 «^j^_iiJ 4ji>.| jJI 4jjJ()) 4jti^ 

I(jjUjjjj t^. jl l ijSJI SjijiJj ^IjU 1926 ^L-aJI 

OW (j:?'^^ jLttiJI ^Lstj V f^_yStLiy> 

J—i? Ijl^A)) IjA—J[>2 ljJ fAjLgjtll (J 5 /aIC!| 

‘-r'JLlaj —AAJ SjLjjJI dJLA BjLc. _iJl j. ...-Ajj .,«Sjljj>. 

i^^luIjSU) Sjjj (jS^j . ^1 (^L^jJL djL_^ 

V 4Auij (jjllijjj (jt IZt^T (jljdl! 

AjaIaJ! tlcwL^I (JaISaJI ^^yl£. ^Vjiil liUi ^ La 

AjjloLJI (^|j:>.Vl rt"t l .AdfljDitJLI 

4^lj^l ^laj ^ Vj ^ La ^^sfcill ^3_L9L 

.CjUjjjj^I ^Jua S ^ja. ttl CjLjLi^li] 
‘ LJ^t^ U^ ( J).* < » La£^ t(jVlj-fV LjI^ {juijLaL)j) <.<ujS^! 


JM^j .4lt2UI juusLaJL SLjjLt tj.ia <nM (jf 1928 aLsJI L)Lt^j^ 

' *v 

l^LjIdVI ^Ir 4i>ul tL jI^ SjH-ill 

4* 

1928 ^UJI (>J *0^1I jL_A JLi cd_^l Lca . 1^ Lajiij 

Lilli Jaj —C.aj^ L>;JW « JlIjII ^Lc. c.i__jl^ 

UJUj jUJ) ^ (1979-1900) u^Ji^ OrjL* Ll^. 

iSj^ '-^Ij—*^1 aljjj^JLlI (J, jit 

>1 . 1 4j^^I 4 nlr Vi (jJj^ l^L^VI ^ai^. C.ti—<5ij^lj . Jjjij 

L^t 4 <n , A ^ AalaLJI ^puLoLl^ ^^1^ ‘ ^ ' l*“ 

Lg a <ol ajju-uA (J—tMj j^uaJ L^j^Lu Cjj__ou 


1^ 4 ^ 4 (full 4jajtoJi ^Ltll jjl J^T t ^*‘*« V 

cr^l t^b oh Cy* U^ Cj—^ 

jj-C Lq-« (ja^^L 4 t^U. «_Aj^ Jli ^ O^Li- Ld^^i —LJU 

^^U,Vl I i2 j^ 2^^,;iaJI a^XJt ^ O^J • LAjIaJl ^ A Lh^ 

c^L-^1 ^^joJ^yi cOUJl (1995 - 1905) jLjj_^jt 

^ ^ (1999 - 1904) l^j^La jaLJj 
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JL^l olji Lr*! >1^ <-a^l CUljLox^O 

^ L*^. CjIjJLI t>* iJ^ 

.2UuwJ« CjI jjJI (>« 

^^tl ciLuj^-iii^ L?^ Ca*- 4^ ^j-alLl LijLtuljjJl fiX^ 

U Liljjj 

^1 <>» urii-^ (Ji SLSJUJl cL^l <;Uk. (> >«Vl ^LJb-lj 

4 ^ 1 ^ i^-iLojlII^j—< (Irt~t VLtt T t 'v l 

«» 

iAt ;^JlX tjr^l 

Cl—^i • (jj—^ c>ii^' (.3—^ 

«• 

c-kj-fljJ 4 j^Lj^ 1 ^isLaJJl 4 _jSL 1AH tLi3jA!l »\ oic . ciltJ-'»~n«il ol ^ M 
^jjb q] 1 ‘a>^' f>*-^ <LulolJ1 ‘UiAl 

jUAI ^jya CjIj^ CjL^ L^j! Cr ^ -^ “ 

6i?^ oj^ o^ W '‘J4‘j - ^ o^ <>* jL^( 

.U .14. _liltj ^JLiS j_u»Li£. S —^ f 

JaVI ^JL:. ^U1 ^ys 95l^ij3^ (j! j! cjy>^jjXi^ u —* 

(jU *Ldl j ^1 IOA * JoJiJI 0^ 4" JaAa jIjT ^ Aa^ 

jjlialLji oVjUJLI (3d>Io o^ Ue SjUAI jUJI 

ya SuSAiJI p-L).^! p.1 —Aa (3^t:^ (jl 4i t—* 

1JLA c>A»-« iSJLuSjJI 

j.i>o ^1 c3>itLfljJi (i*5tj 'jiA Cy* 

«« 

P jal .VX I JL*J L^j .SLLiijJi CjLiytJl (^i lAA oljjJj^yJl I 4 A 

1cr^i Jj-^ cl>^ U^ iAxuaAlll CjL-jUAJ 

(jUjSc Lw I^yti^lj (i^jijJu^il oh (> ^4^' j^LuJ! 0^ 

.p3^1 5:»La 45 m 99 
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^.l^j oU (^1 4^i j\^M\ a. JUJI ^ L-4 ^j 

* « 

(^j j i . lt l TujJI CjI jl/-—d 4 4 .x,^.<,mjujJI CJ^L^LdlJI 

{jrLollA^ ^jrO^L ^jLt O^Jl> Jl^ Ljiij) tri <» 
j^Lb Ir , 4 - 1 —ui^jJI CjLqjbi Mill 4 Lj^^ 

OJ^ JL)^ Luajfj 4jla[m l£J| JlISj U^ J C?— 

«* w 

(_y^ IjJ.m (j| ?C , 4 j »r (jl_JuVI JJL». .Q^-SJl 

4j1jIj^ Cil jl ft tt _<.>ijj (jialj l^f (—djjJbXl 

^ Lr^i fciiJij 4(3^^ J-^ (S^ 

Proton- proton •-*■■■; UaIjl*-! ^jjuj .^liiU 

jj- 4 -uajjj .(j i i^ m4 I (J!u jaj^ (J^-Lflil) (J!Ujj chain 

^JJ;^JJJ Sl^S ciUj 4 j£. 

3— jl A BIjJLII ^ j._A j^T LajLx^j (*♦) 

3- CjL_j 1 ^ ^ (jLSI 1—j'j 

• (uJLHJ^j (j^iJJ>j) 4- 5l^ UJ^ OyjH±H o'— 

^l_jJLd Sjl4 ^La^ 4^1jJ| AjJLojlII 

•• 4* 

t^ f i^ Mt . t l 


5J-Q^j *^jj^jlJI (^ruaJL^jd! t 

^03iJ^ ( 0 ^ i4ioj.4SLi! Sjtqftl 

4-3jjJfiiJl (_^j CjLIjjJt ^Jub J^lj (^j oljjjjjj J. 4 I—<Su 3 j 

C:f^ (i?>^ 0^ Cr^l 'j^j UJ—L^j jLit 

^ *• 

03^ Cy* aJLlojJI oLIjJJI ^jjt ^jl^ ^<i-Lsj_ ojjj^ 

J-!uiijj .Catalysts ol^ — J— 4 ju jj ^jj41 L^^lc. Ij^ t^j ^jl 
13 — jJjj ^Ubjj i 12— (j|^_ji^ 5|^ 4_j|aJI 

CLHiLH S^Luajj .^***^13- OjLKjjj:? tJ_c.LfllII 


.[sj>>dl] 2007 Jj^jt 28 j*jj I . . ~ij< t (^jj (#) 

^ jj ^ j? ^jj4udl(j aJJb ij ^^ ^I 

-' '.. i~U 

*UjLH5sH cdl Sl^l CjIjjJJL>JI J.>^ (jj^HJji^J -ijJa (4|E4b«) 
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jLij^ 15- jJjj 14- 

4% 

SlaLJsL jj - tjJl Jji-aj ilAj * 15- (:jr^j[^:Lu OjLAUJzi 

jJI *12- Oid>^ CJ^l ^ dljjJl ^jiaJ ^Ij 

9ft 

5^^ . 4“ ^j)ji A Sl^ 4Jol iity i jJt LaJt ^ x j i i Cj^3 Ct^ (J^ 

A sly* CL, —lj:>,j CjljyjjfjJ Cr* 4a-aJL>Jl 4 -y u iJi 

.4.jU»ti jIjCUI C.*A lti< l S^llo ULlAOid^' Cy* ^JU *4P“J 
(W (>»J t4^laJI <LjJL^' VtJJ—(Jd^ ^jLuUaJI (jIjLa 
oLilutJjVl J 2Ljjua^l ^LufljVl Jj—*J (jt (ji\ jU^Vl J—J ^ 

yub ti>yj yiJi djijus^Vi jj>>» 

4 i^L-uiiVl l^jj yiJ! (>* IcjjL-fll oL-u*ljaJI ot ^ 

cijust-JLj 1 ^toLjji ^Ltj^ 

•fr • 

4j^ ...tl jLlb jl Uj .a^jiyJl cjMc.Lii,l Jjt 4 -a-i ..^Vl 

^IjJfcliduV 5 Xt^l l ^mUmI t4.. 1 li ^l l ol J oLq jltU 

iSj^ Cy^ ^Lixbj-c L)"^ o^lcLiill oV^x*pA 

** •* •* 

s^Litj s^loi. JSjVI >udLulJ1 J>-56uJ «mass gaps 

oLm iii^^\ ^ udiiJI frUlc (>0 0^ (>« 

ZuL^I JU V <yui) 4 \.U^\ jui^LLaJ! OiSa 2Lii^ 2USL_^ UUul IjOjI 

•4k ^ 

tb^j ^liiJI (j^^l iSj —^ ‘^^bj (^—® <!>■* (1)^ 

5iy (dii^ (jj9 (jy^rJ * jl^Ij (liJl *^1*:* — ‘■“^ 4 — 

j^LiiJI juj —«i 8 - bwU. (jjj 12 - a>jy (>» Sj r< tuA 

liUiJI yLc, (_gJLJ <_yl£. 4j(f<l loVlj 5 jl^bJI b|>I( (JliitU-j .4 bj x*jj sya^ UJ^ 
^bybJI Jj2i Ula ii. 1953 ^bJI Ji>A <yLIa£^l 

LdJj^tj..*.*! «^.tl Jla ykla L^j^i Jb (> cJrbyjLhl ^biOi! o^! f " 
- Ull *:u>bilij tbjJLa. O^b 

w 

(>9 <ail^ j^jj 'i? a^ a^. yi j ^j 4j^j 

CiUjb-aJl aJJb Jla CuVUJl JarwMXb ^J£J 

sly (_y 1 • <t 'hI (jf "i/ Ly^-ssj LiiL^^m^ y i ^b Sjja^ ^^bJt 
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1— I >1 j i i itj (Jj>. 3-^1 j—^ 

( 3 -*aJL (, (J-^J <jL?i>^l (j^ 4 rtjrt"w j_yJLc. 

OMJ^ 5)^1 Juibi - Triple Alpha UJl JJUJ juju_<UI 

)>J 4 ^ aj)j La i(jrj—jjJI ^c-. <i <4 S^Jjjua 4^^Lk L^J 12- 

C>* C 1 jVL>. j-A ILiJf ^Lu_ui^ ^LaJul ^Lao^l (j^a 

Base energy ^jt£.L 2 J| 4 ^LLaJI iiU * 5 jLJ 1 ^ ^Vl 4 _flUaJI 

w 

‘jLioiJt ^.> 1 ^ jJI (_^^Lu<Vl ^titlj ^d\ 3 d.‘SljjU 

I tj\£. <-d>*j (^1 ij-Ji£ihi\ CjL^ilJlj Iddjj »»"< O^Uj urt^>!l tuVLv 
0^^Jj.4J ^ ^ U ol 4vjt 'j* * LaUu! (jjS^ 

(JjJnA Laaic ^_>iA4L£ j| 5 - 4 J 

C^j LaJ^ — iJiM JjU— uj (jja lilLiA (jSo ^ (jSJj - 4 ^I^>jaI (;>£, 

cfjjj «U 12 - oji>^ 6 ^ j^Vl jbjj 112 - oMJ^ 

m 

• p.l.3iJ1 JjJ-tS) ^aiu ^ (3 ^!jI1j ^UtU SjjLstjaj 4JLuua 2l^Uo jj 

(jr^ t(1995 — 1911)CyLj A^jjJ^aelitJI ^C—iLcr 

.^oib Jj^A L^J LaJjja^Vt 12 - 

«k 

Cp-S L« LaJl tijLajjjt*. ^LaJijL (jrUj^^ * 'i ' "J 

ilsaAl Sl^ Lxjfc t3l^^ • IdaU'H J (_yj| jJI ^ '^Jlj >ca^ 

^LlaJ) jJtC, J ^ LUUJ I JLulj SjbljJI 1 ^~a1U ^jSi 3 12 — jjja 
I j-A (Jlw^ .(Ground state jj—a^Jl ^ .J . 43 j^lj) 2bjL£.L3il 

^j-a (J 2 j| j-uaLl^: <-3^(^jdl ^Llitl t-fll iStliSVI 

* (J^qaaJ (jl La ^ U^J 

4jI<Aj) Loif C 1>1 a j < 4at 1^1 \ 'iC' 1 jtt" 

^L^yi jf (la^j *20 - 03^ 16 - 12 - o,H>^(>« 

l^U La^ SLaLoL Drip-feed 

(j-a tt-dLlitt-a ^ 3 ! j II I (j]^ * Luajtj ^j.ajLajJ^jft ^JlfLa) 


LaJf ^1 « ■i.n} (j! -Ijjijilj (jf <i-a<. ^’ i (jj« (JSI JUiJ i3i»o IjlA (jt j^Ii-lL j—j.t-w 

■fjA* 
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,— & Ltiajt <>a —^j) 6^—*>dA3 

L^LLa£^ JL^I^ 1^ (Ji?^ ■M'^J 

( - 1922) - 1925) 

1957 ^UJl 1 . A/ ij ^ b r*^ ' 

(_yL.ca^1 <J-4^ iiiJtJl 1 jjfc 1 (dO^tj 4-liiflJt j:lj3.AnJl 

^ 2^!sL«JL11 ^jla SjjLSda 1 j£b ‘fj— lA*W c?^ (Sj-^ <±j| ii 'v SU 
^Lul^I i^jj^l 5l^ i:ij|jj^ i^(>It ^ cjUUfi. 

. jLa£,! L^io (jj# 5^^.^ j^T 

j_ ijjA ^.5^1 ^S3J^^ ^Looj'^l cjLUaJ 1 

(>» ajJL>JI ijl LU 

juLdLisJt ‘ ‘ ‘" * (jl ilillj (j£> M . jl i^j£. (j\ i LlJi 

i .i..it l jj>tU" 2L5j;JaJ( CI'y"<J L^jtj U ^ rt'lV lil 

- 4£.Luij 1 (jj^l UoaLIj 

V I jub .j^T f ■^^— <i j^ (^jj-uJl^t ^1 ij — uiiilj 

t^LoJ JUJU>J( oUljj aJUll t JjJLaJi t>4 JijVl j-c^LUJl UJ >w^J 

(jV tiiJ jj .^LU (JS! ^ UjL^ BjL^il 1 j-^\ JSduJI 

- (_)idLuDjJl jl jl t_du4 jji JoA — (J^Vl ^p-dLifcJl CjLIjj 

CjbljjJl jfcLtjV 4^j[juLia3l S ^ l ta JI CjLljiJI (jt (jJ| ^Lt*J 

^ojcjuaVl jj * Loi t ff. I Jub ^ ^L«ajVI ( _j If - 

S j\ jlJjj IajjSj UjLp' 3jL^ £^i 

, 1 S * (.r^ it\ lALjuus^^ ( _j i^ t Cj^l£.LdjJI (j—^a) 

* _Ulij 3 j^ (^j^iJI d JjSj t—aai£.J 

JjjtJjj SLJSIjIJI SiSUaJl ^ oLd*^ cdii dja^ej L«aic.j 

SaJL a^jJl iJI ^—«u (jl cdJi ^j£. 4^4^1111 jL>^l a.>-! (jt a^uj .djlj.>. 

f^\ Jj)Tr*(£3 (BajJUi <t 4ial^ lP^ ^Irx a j ^ 

-[^JLH*^'] 2010 jjLl; 26 |»JJ (^jj {♦) 

. Jj>Aj j—Jjli a—fU—u.) (««) 

«B2FH SjL^ alxA LdlAlt ^Lqi^ 
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^yiui 


^LUlt j-_A(jlj jjf isupcraova ^la^iVl vi *“M 
^ (±JIj . JSjVI ja^dLutll I—M obl^l 

j-*-sL1aJ 1 tiUi Uj *^0^1 5jU cJlc-Vt ^^l 

• c)i>^^ J 5JjO^ ft ^1 iJI 

4K I JLA (_a^ (^1 ^jUUl jt 

cjlaLftfi bU::(£,l _iuJl u>^l ^"* 1^:^*.^.^ oLiji*-u 

*—olj-^x ^(^Jj^l SjjU ^qJ^Vl JJL^llI 

‘ (>“ 1987 ^l*JI fjA *. 

(jT UJ LjjSf ^ IjlAj - ijLtt- 

oLj^ < ,i i:J t (jj9 (j^Tj .(_yi!UJI uj^SLmJUI jISjjI jiLa ^jiaLIj 

‘ Jli.j tijJL>Jl CjJLusj ^I 4l,JL>J1 

M 

*• oUJUaJI 4^jJLI (JljJbVl . ti>^j ^ /I 

t JSLaj dlli ol3^ JjLL 3 l^il ^oJa^Vt JJ^l ^1 I ju* 

UUj Uffrf^rtn 4 tU^ jj^T Jjiaj (j? L1 a£. Uklaj—ufl 

tjj^l LdIflJI f.\ a lf t^lli •(^>?-iJl lU<=-J 5L_^ oL„,iiilf»t ^ 

jL^yi IJA tjl ><1JI (>ft 3l^ 3jj^ IJLA J^^laj Ij_itjU. 

jJa^U 4 jitl .l oUsI —uilf^l ;^Aj t3jlj| .^~CV1 

• 4ft Kt l cdJj Ji^lj 4 j.^LLlJI aIAjj 

ttSWD*^*J UiH^* 

ojSii CHON 

laI—.S u^l <3*11 fj jAj ifljT J rt“r f L* (^1 1JLA ljj>^ 

<j! filial I iiLftin T . ^ _y *l « JI, 

<> o^Ujj <>b cJ^ l^l^l ^ ijJL 

oljU^VI (> U>^J ^cla£.Vl ^ 4.;^ 

f-fljlaJl — lm\ t3i>U (j^ . Ut iM <JSVl ;t| 

SjLXI (j-A 4 rtt*i'^ t .t ^I^Vl 4 j <^bU*9iiJI ajiA JU^ta 
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L^JL4 t»L«Ja. <>^ l jLiJi c—tiji •> t^i 

jl^ jjbj ^Luii— mjL (-^ij^j ^3^ cjL»^ia( A 

^ SLuLl *i^L.4jS3l tii^l^Lilll ^ (J^L>. 

«* 

t j '**■■" 4^1^ 4 4ii 1 4 >^ . CHON 0.3^ ^ 1 

*^U^» 5 JJ» JjS? ajjSLoJj 3 AJU UjLki cjU 4^ 

^LuJi ^JJ^ p JjLi*jil ^ ‘>■<11 J>>- CjUa^^m dS —tb <- « J 

V (j! oj>—^ j—^ • 1987 

5^^:iiJ| ^ J jiS j\ —wJLl 1 jla Ijuj i^j ^i tU ^^aIaJI 3—miIjjJL 4J 

-(_y-*ic. ^j-ul*«! 4 -l^Ijj (_^3JLw*^ l^Ja 0 ^^ 

<L>.j! (^jJlj >(_, Wjtl jl —«J11 I jub j-i£. 4.Lii>Jl tlxi— 

^_yj| jj ^ < 1 >^ U^l 

t_^j^ iSl^b U (ji J-^ (SLpJJ 4-LdU. 5jS —Oij U» 

.^Ll4^ cjLI^ (_>ijLoil ct^ (>»j tiUIi Uj tjjbjVl 

^ * 5 LoJl <>ja e^UI U 3 ^ 3 iSVl ^jVi ^UaJI ob 

CjJ ^3 Mrfxa . LJ[^3>^b —Lw^lj D. 51 >^b 

Ijla i_^jjLA .(1)35111 lj^ 5j3u.a^ .jl 3 j» (>« 4^0113 aj^Artlll 4^3 

SLpJl JlSl_wt (j !3 iL-dLi. Ljl5La V 3 ^-Luj—«#! ^_yi^ c^j^l 

ijLstjl (J5 (_^ ^__>.J^1 (_yl4: CHON —Jl (juil— Ut] 4.ii41 

.(C>>.Vl Clival / —-fl (Jj tLiJj.:^ JtfxS}9 0 * 1^3 *03—^1 

** *• 

10^3 *(l3^' 4j;„_i^ (jU j^jil 3jUill l^i 

«4^U-«J1 (kl>>-Vl (l>lj3.i (>A» 4.;lU*ll 

J 3 jj t^jU. v ^35 (jbj^l ^535 (jt o^' L^>*S .De Revolutionibus 

j 3 ;ji>o 3 . 2 LjflujJ 3 J-c 3 j-^X ?Lp*t 3 ^ 13 -^ i \n . i tij 1 ^"^ cb^ tdla 

Cj1j.j^1 CjIjLjL* oli>o iiJL]LA 3 t^3:*JJl CiljLji* Lt^ 

m 

jLJI <^*..<<1 LaJLuJ ttji t. M i t l 

4 i.u_-v fjj .CHON a-.jVl iilill jUiJtj 

(jf c».4£:j Cp^b —‘■b^l (J^ fclijl—«J| (^1 33 ^^! (>» 
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tumt 


L^ljl Jjjj —^1 (jtj j£j—A (J li^ 

(J- t ^^ ^ jJI S^^qlLa Z^^atA J 

< il A 



^00 4!! ^4^Luj^ .^ t — 41 

362 


^qJLftil t^jA>« itl jL_i!u! oLdl_uili^l aJJt Jjb O^J 

(Jjt SL p ^ll 4^La ' lAj^ ^jii cd—uj 

JIJjV aj! j flir 1 SJjU^sLilJL cjLcI^^I SLoj jj? _ _ ■•> 

•• *4 * 

Luaj Qjji^j ••! (JjjloLoIIIj oL^Ij.^ 1 4(J^ (jj.cdLufe 


SjJoLlXI (jj . LajI^ AjI j ^qlitJI (jSUj 

L^;dj li.^i.i^ t y jt^*!(i<? V 1 J* 1 ■^**< ^.<1 / Jill 

Jlcljj^l ~ AjjlUI JLCtI^^JLrj a K ^j ^*La^ (jj A^jd 

I jluLui! (jAlaJt (j^ (J*?:i ^ . (jLirt>itl Jj-c IjlSjij jLiiVl 
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fJkXA 4 aJtUI 5 jG\ (wT (jj ^SjaUI 

.^jja__uJl (jA 4^jJij« Oty*^ fr(^ <■ * « Loici (JoL^t 4jt (^1 

«De Revolutionibus)) jjJu-a ^ <-iu-ajj ojj^ 

(jAlaJ! (illJ 

LnVjLsejQ Ala2it ilrtia^ L-jfiJJ ja . U I 

f ft* 

jjjftj .^^UlexusVt ^l^JlItj SLulj^l ^u^JLi^ll JjuB Ciljjioj Jjuaiu 4 .ja1]| 


cd^u (^jLaJI 3 Iiiia^tl La c3JJU Lua 

. M t S" . ,. a. ^jyu^4jdi Ol JrttVl 




^ 1 <1 i11 ^ <o‘>_u (JdL(^ ^cJjlII 

^ Aiold CjI fr 1 M*(,._m t A 

06 * ' * Cy^ I Juj jLuadh I ^sfi < “ 'j 

<U£j Jj <4_jjLa Sl^lSLa f.\ —ijjl j| jl^I 
^UJt (-dLSiU^ 

o^aJI L^?j .4j|a^l (jj^ 
^44l3Lfll>.l Ijla 

gl jt „ ut I Mrt’i V jC^l^L-jjij^^lj 

(4u<dL^I jLilVl (j ^tj ^] 

c^l^UJb 

^ <j^ 6j*i 6-* 
J^ jf (>a (*J—XjJI . jL^Vb J—AjJI 

lA*" “ ^ J?j - jJbl 

U Uf—U. (jpU£3 lajj^ jLj—“ <jr^ 
*• ^ 

i UtTi M l a (4^4^ (j^ijL_uJI 
(j-^ A>.(j J^ u!—^ 3_^tlit 

li^ 1J^ •4 x^L^I 4lLqjbl_6diija ^Jl2j ^Jjl^I 

^^lilxil ^jumH L)^ IJL^ Laaj iU ^ 

' «■ 




^ j ii»i*JI t ^" i '1 ^l^loiLa Ajt^n 
;L-*a ‘o-jtj (j—a 

I Ml^^l 

«» 

U Lui^b jTjJull 
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^ SLJjbta Jjt 4 I . ^.aUL JSVl (^) ^1 j£)lj t>J—c. 

■« 

^Ul1( (Jam ^\j] Lo-* \ ^ ii (j ni VI t » t (j! (Ja^I 

4jLfl-iSU1 StJjbL—1!« 

% 

jJl Cr^l ^ 

IJLA lj!j2 cy^ Cy* Ob 

2Lti*3>» L2 l>. C^ I jj jjSJ ‘cr*^JJ <J—^ (^L 1—4JJ 

•* ^ tm 

\ ^^jIjV (Jpdtijj i <ltf <1 4j^JuL>rl l(J-A (jV lLUjS l^-XJhpid 

Ji JjLUJI L^luj] Cy^Jr^ Ji^jj Uajt ur^j cr^ or^b ‘ VJ— 

*r * ** 

j! —w»I (jlj (>* <^LiA U ji > . Sj 3— 01 Ij^ 

njr^jJJLl ^ ^jj jlj . Jj-u>>Ll tf>u3 er^? 6^ 

^^Li!l (jja ( rtni^l ^jjLiU jO ^dJD * b‘’^J <1)1 

a I .-^ t"i tU->.t ^ 3 j _»>tj 2 jl>>Ij 4 UI] tUS4 4m —ulSij La jaj 

^cJUil ^J^Li 4-tjjljJ (j^AjuaJ Lajj C^S i^iX* ^j nVoit l 

- 2 cjLstjLd! (_jJ| 4 .j.uijJIj JiSLaU l^lj La 1 n u> 
^^JUil (jli tj_yjLA^-iu liol—<jiJ (_yA ^aWII jL^I 4 jIaT . (jt Lt^J 

. 4u£ij-tla^ 5->- ^A 4jj . V ( *ii V jIajI 4j11s 

^_yj| ^^J^ 4jli ^UaJI tjyiS jL^I 4 j . I A f . (jrU tlaliJl (jt Cjl 

^ j*. ..j * «L«JjiJI (j5J (j>jL dllj ’, A 4JJ^LlII ^1 ^j£l 4^L!u Sj ^tn i m \ 

JLc. ^j1 jjMi\ (jr^L^j Jj t jh jrtU'iA ^^ ‘J^—^ f'j—'3^ <3^ 

<3^3 ” ObrH 3**' "‘1 <1)^ .4i^l^jJl 4 <TjA-> i t l j_yJ| Vj-t-oj 4ix^ljjA 

oLaLaIaVI (jjo -*:;<J<*JL? a"3^' <>» ^ *L>L^ - j^LaXI 

1 A <<-<V Mill ajIj 3<j-ifu 

«* 

((_pl j J-* La (jru^^jjAHJt (*)J diJjJ .4 -aKJ 1 ^ j iAA (J^ liLii (j ^ij i < < 4 !^ 

/, tfj 2 s »j ^ La tjruj 1 j-4» 4^ J.X^I ^L^ ^aj (j—aj 

•• *• *• 

• Jl^ L)J-) (>“ 

Ji:^jj V jj i^ALJI ^J;Lj JjuadoJI JjaJI Jjk (jf jA£.j! V <J>—^1 

i a (jjA 4j(Slb *^£J^ <1^1 (jt lit L^ll) I j l/^'tc , 4j (j| . \iX^ <jL_j^ 

4J (AJ ‘LiI^a L^jJa *(_j^aA*J1 ^ Ltl^ ^L*i> (j-aic—«I 
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citaSi t 


5__j|j jjt ^aib jjJL^tj .tijLuJL-uij 431^1*^} 
«oljjjJI)) (^Ujj 3j^ Ip-^J cr^ L^IusjA aS 

. \jtjiuu J ‘(4-JUJl 

: LaA V. 2*1 . 1 jjL^llfl-a 4 a5j 

julJ1<^jj^| a^^oMI jj| U^ 1 < ,H. ..b ^jjOJH ^LJIj 

(^a^^ jljjaJI ^L_iJI (>£. ,:^jUlJ (j! (>aAj *^aJLiJ) a^ 

(3:Ai ^Lj>j ^a^ .tilJi ^ LiuS:^ p l.n 

4jjUajS^t CjbljJajJbVI Li JL^ Jj^aAi4 ^a*JI oT 5^ 

JUJI ^Ij Lbjf la-Aj t4nL_uijl ^LaJI Ua^_^ .2u<iUo.Vtj 

,4_i^jji»^l ^ Sjft> .ll (l*3fcJI <j4j <Uu,«,;tb 

ta^ i^UxxVI f-Uk. jt Ja^NJLlj 


IjIaUJI 4Aai>JI (jf LiL^f u^aj tlctJI 5^ j] 

C^ jm luV SjsLftJl 4 j t )(t?t i Ajjiaj (jlj t4,uAJl ^ kjLus jal^! 

(^1 ^,i A «JI (_yjlj;> cjLxjJ J1« 

aj V (jjliiujT 4j;ki jjL^ .JIUa JCkj JajfaJUa^ 

CikL^l J^ (>4 M tjtj i4j;kiJl jjaA, ^ a*jf jj>i >■ tjt 


(><w3aI3 4^1 jJ 1 4jjJauUI (jf UJla *1_aUj i^sbJI 4j;iaJLll ^ tt l 

4 * 

oj^ (JiAoj lajt ciJLa o^ (> CPjjj 

.4^ l^a^o ilAA] ^1 CjVUJLI (> U^IAlT Uai^j 

t-tJ"*^ jajj <^Ji.,<.»^ * J[>24 (jt 4 _j1C._J-U3^ 4.jU|SI^ 


tyk 3j^l^ SjftkII Sj^^IaxJI ^Jkj t»t | J!U *^j3 (J^ 

(j^li ,da— uijI ^JJP ^—uiA Lllibl I . frUifcjVI laA jaij (jf 

4.;}AkJl 3jk>JI ^ Jjj^t J!u A^a ^ 

L>^ 4jI^jjJ| 4,d j ,d j> J) (jt jbj^l QJ^ QA (<L^L^ 5 j y» t 

a>.t V 3| <-jL_<5u^l 

(jl 4.4dii^ Cyj^ cWi *4^Laj doj3 (» 5U^M ^ (jL—ik 

L» «-d^ JS— iu Jjj-oLfluJI j^jQj (jSd 
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4j1jj cr* cAj'jU .4i—.I jSI fS‘^\ ^ 

jSlisJI ^.j rtA ^Ja JlJIjJI Ci\lxAl Iaj j ...^ 

dJLA 2L^U iu-ait—V L^t 

j! (> erib utA) '-^•^ jA ij’ LA*i3 • Vi*Ji 

uijj oj^ o^j '^•>?-SD ^ 

. (Law of elasticity) j'j^V^ 

4JJ_-<![^ Jjj_ Ul V (jl '^^-‘-‘^ 4^^ (jyJJ ^L>- Ij^ t^!j 

Ju^ t^UU da£)j ^ 4a^l 

^u:;vi er4i^' 

** » * 

-1898)(jt-cr^u>^u-i^ 

(jV 11-^ Jl® (> (1976 

^Jbiil (>1 L <»L ,.u» AMPeu^ 4^ ^Ij>II C>^ 

^ LajL^L j^Ualil l^i ^ 

^ (jt ilOiJI J—Iflu UJ^ 1_^J .^^1 ^jUI ^ 

Uj 2 Li^ 1 Ju^ Uusj U3 J^ ^ 

^jl_^l ^ ji^i ^U^i (<^1 Lx» >AJ 

er^tJ lJJI c3i^' 

M *• 

jL> JSIAj - 1^ I">>i U^>1* cPb^ (jr^ Cr^ 4 j^ 4ajj 

> .. ... L^j' u.y^'A J!Lo ^la.fci— ut\ ^i JlSj - La 

5jbl CA^^O^ Jij ^ (> 

^JM ^iL>. CAa] jL« (^LalJl tLji—Uij. ui i rt' i l t-aj_tJl 

4__«laUJ 1 SjLfi ui» oLJ^ *UU3 

ajVjii SjLc. j»Jj a^ji^xa cauiJj oUK 
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